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Important 


FCC 

Information 

Concerning 

Radio 

Frequency 

Interference 


Texas Instruments makes no warranty, either expressed or 
implied, including but not limited to any implied warranties of 
merchantability and fitness for a particular purpose, regarding any 
programs or book materials and makes such materials available 
solely on an “as-is” basis. 

In no event shall Texas Instruments be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with 
or arising out of the purchase or use of these materials, and the 
sole and exclusive liability of Texas Instruments, regardless of the 
form of action, shall not exceed the purchase price of this 
equipment. Moreover, Texas Instruments shall not be liable for any 
claim of any kind whatsoever against the use of these materials by 
any other party. 

This equipment has been tested and found to comply with the 
limits for a Class B digital device, pursuant to Part 15 of the FCC 
rules. These limits are designed to provide reasonable protection 
against harmful interference in a residential installation. This 
equipment generates, uses, and can radiate radio frequency energy 
and, if not installed and used in accordance with the instructions, 
may cause harmful interference with radio communications. 
However, there is no guarantee that interference will not occur in 
a particular installation. 

If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the 
equipment off and on, you can try to correct the interference by 
one or more of the following measures: 

• Reorient or relocate the receiving antenna 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different 
from that to which the receiver is connected. 

• Consult the dealer or an experienced radio/television 
technician for help. 

Caution: Any changes or modifications to this equipment not 
expressly approved by Texas Instruments may void your authority 
to operate the equipment. 
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This digital apparatus does not exceed the Class B limits for radio 
noise emissions from digital apparatus set out in the Radio 
Interference Regulations of the Canadian Department of 
Communications. 


This manual desc 
Calculator. Get: - 
features. The first 
operating the TFfi 
interactive featw^ 
how to use these 


Using this Guidebc 
Glossary. 

TI-82 Menus .. - 
First Steps .... 
Entering a Calcula 
Defining a Funcr.: 
Defining a Table : 
Zooming In on the 
Changing the Yi e* 
Displaying ar. i 7r: 
Zooming In on the 
Finding the Calcul 
Other Features . 


Turning the Tl-f 1 
Setting the Dist Lr 
The Display .... 
Entering Express: 
TI-82 Edit Keys . 
Setting Modes .. 
TI-82 Modes ... 
Variable Names . 
Storing and RecaL 

Last Entry . 

Last Answer- 

TI-82 Menus ... 
VARS and Y-VAFC 
EOS (Equation 0| 
Error Condir: ns 











3r Contents 


This manual describes how to use the TI-82 Graphics 
Calculator. Getting Started gives a quick overview of its 
features. The first chapter gives general instructions on 
operating the TI-82. Other chapters describe its 
interactive features. The applications in Chapter 14 sho\ 
how to use these features together. 


Using this Guidebook Effectively ... xiii 

Glossary .. x 

larttrc Scarfed: TI-82 Menus . 2 

Zjc ~frst! First Steps . 3 

Entering a Calculation: Compound Interest ...... 4 

Defining a Function: Box with Lid.. 6 

Defining a Table of Values.... 7 

Zooming In on the Table.... 8 

Changing the Viewing WINDOW . 10 

Displaying and Tracing the Graph... 11 

Zooming In on the Graph .. 12 

Finding the Calculated Maximum. 13 

Other Features . 14 

Chapter 1: Turning the TI-82 On and Off. 1-2 

Operating the Setting the Display Contrast. 1-3 

7HJ2 The Display. 1-4 

Entering Expressions and Instructions . 1-6 

TI-82 Edit Keys. 1-8 

Setting Modes. 1-9 

TI-82 Modes . 1-10 

Variable Names... 1-12 

Storing and Recalling Variable Values. 1-13 

Last Entry . 1-14 

Last Answer. 1-16 

TI-82 Menus . 1-17 

VARS and Y-VARS Menus . 1-19 

EOS (Equation Operating System) . 1-20 

Error Conditions. 1-22 


Introduction iii 






































Table of Contents (continued) 


Chapter 2: 
Math, Angle, 
and Test 
Operations 


Chapter 3: 

Function 

Graphing 


Chapter 4: 
Parametric 
Graphing 

Chapter 5: 

Polar 

Graphing 


Getting Started: Lottery Chances . 2-2 

Keyboard Math Operations. 2-3 

MATH MATH Operations . 2-5 

MATH NUM (Number) Operations. 2-9 

MATH HYP (Hyperbolic) Operations. 2-11 

MATH PRB (Probability) Operations. 2-12 

ANGLE Operations . 2-13 

TEST TEST (Relational) Operations . 2-15 

TEST LOGIC (Boolean) Operations. 2-16 


Getting Started: Graphing a Circle. 3-2 

Defining a Graph. 3-3 

Setting Graph Modes. 3-4 

Defining Functions in the Y= List. 3-5 

Selecting Functions. 3-7 

Defining the Viewing Wl N DOW . 3-8 

Setting WINDOW FORMAT . 3-10 

Displaying a Graph . 3-11 

Exploring a Graph with the Free-Moving Cursor ... 3-13 

Exploring a Graph with TRACE . 3-14 

Exploring a Graph with ZOOM. 3-16 

Using ZOOM MEMORY . 3-19 

Setting ZOOM FACTORS. 3-21 

Using CALC (Calculate) Operations. 3-22 


Getting Started: Path of a Ball. 4-2 

Defining and Displaying a Parametric Graph . 4-3 

Exploring a Parametric Graph . 4-6 


Getting Started: Polar Rose . 5-2 

Defining and Displaying a Polar Graph . 5-3 

Exploring a Polar Graph. 5-6 


iv Introduction 








































lances . 


3msHEr t 

5. 


Wmmmct 



iracmrc 

orations. 



Operations. 



Operations. 


pacrer 7: 



. : “= 

perations . 




orations. 2-16 


i Circle. 

. 3 2 

Sfracter 8: 



DRAW 



Iterations 

f ~ List. 






OW . 




. 3-10 

. 3-11 

Free-Moving Cursor ... 3-13 

ACE . 3-14 

ON. 3-16 

. 3-19 

. 3-21 

^rations. 3-22 


Getting Started: Forest and Trees . 6-2 

Defining and Displaying a Sequence Graph . 6-3 

Exploring a Sequence Graph. 6-6 

Getting Started: Roots of a Function. 7-2 

Defining the Independent Variable . 7-3 

Defining the Dependent Variable. 7-4 

Displaying the Table . 7-5 

Getting Started: Shading a Graph . 8-2 

DRAW DRAW Menu. 8-3 

Drawing Lines.. *. 8-4 

Drawing Horizontal and Vertical Lines . 8-5 

Drawing Tangent Lines . 8-6 

Drawing Functions and Inverses. 8-7 

Shading Areas on a Graph . 8-8 

Drawing Circles .. 8-9 

Placing Text on a Graph. 8-10 

Using Pen to Draw on a Graph . 8-11 

Drawing Points. 8-12 

Drawing Pixels . 8-13 

Storing and Recalling Graph Pictures . 8-14 

Storing and Recalling Graph Databases. 8-15 

Clearing a Drawing . 8-16 


all. 4_2 

‘arametric Graph . 4-3 

P*i . 4-6 


Chapter 9: Getting Started: Polynomial Coefficients. 9-2 

Splitscreen Using Split Screen. 9-3 


olar Graph 


5-2 

5-3 

5-6 


Introduction v 
































































T&bte Of COOteBfcS Oa mru sc' 


Getting Started: Systems of Linear Equations 

Defining a Matrix. 

Viewing Matrix Elements. 

Editing Matrix Elements . 

About Matrices . 

Matrix Math Functions. 

MATRIX MATH Operations. 


10-2 

10-4 

10-5 

10-6 

10-8 

10-10 

10-12 


Chapter 11: Getting Started: Generating Sequences 

Lists About Lists. 

LIST OPS Operations. 

LIST MATH Operations. 


11-2 

11-3 

11-6 

11-9 


Chapter 12: 
Statistics 


Getting Started: Building Height and City Size . 

Setting Up a Statistical Analysis . 

Viewing List Elements . 

Editing List Elements. 

... 12-2 

STAT EDIT Menu. 


Statistical Analysis. 19 iq 

Statistical Variables. 


Types of Statistical Analysis. 

Statistical Analysis in a Program. 

Statistical Plotting. 


Statistical Plotting in a Program . .. 



Chapter 13: Getting Started: Family of Curves. 13-2 

Programming About Programs . ^ 3-4 

Creating and Executing Programs. 13-5 

Editing Programs. 23.5 

PRGM CTL (Control) Instructions. 13-7 

PRGM I/O (Input/Output) Instructions.... 13-15 

Calling Other Programs . 13-18 


vi Introduction 


































10-2 


10-4 

maoiicarons 

10-5 


10-6 


10-8 


10-10 


10-12 


11-2 


11-3 


11-6 


11-9 


12-2 


12-9 


12-10 

Chapter 15: 

12-11 

Memory 

12-12 

Management 

12-13 


12-14 

12-15 

12-17 

12-18 

Chapter 16: 

Communication 

Link 

12-22 


13-2 


13-4 

13-5 

13-6 

Appendix A: 
Tables 

13-7 


13-15 


13-18 

Appendix B: 

Reference 

Information 


Left-Brain, Right-Brain Test Results 

Speeding Tickets ...... 

Buying a Car, Now or Later? .......... 

Graphing Inequalities ... 

Solving a System of Nonlinear Equations . 

Program: Sierpinski Triangle . 

Cobweb Attractors .... 

Program: Guess the Coefficients ....... 

The Unit Circle and Trigonometric Curves 

Ferris Wheel Problem . 

Reservoir Problem. 

Predator-Prey Model .. 

Fundamental Theorem of Calculus. 

Finding the Area between Curves ...... 

Checking Available Memory.. 

Deleting Items from Memory . 

Resetting the TI-82 . 

Getting Started: Sending Variables . 

TI-82 LINK . 

Selecting Items to Send ...... 

Transmitting Items . 

Receiving Items... 

Backing Up Memory ... 

Tables of Functions and Instructions .... 

Menu Map. 

Table of System Variables . 

Battery Information. 

In Case of Difficulty .. 

Accuracy Information . 

Error Conditions .. 

Service Information. 

One-Year Limited Warranty ... 


14-2 

14-4 

14-5 

14-6 

14-7 

14-8 

14-9 

14-10 

14-11 

14-12 

14-14 

14-16 

14-18 

14-20 


15-2 

15-3 

15-4 


16-2 

16-3 

16-4 

16-6 

16-7 

16-8 


A-2 

A-22 

A-28 


B-2 

B-3 

B-4 

B-6 

B-10 

B-12 


Index 


Introduction vii 






































































Using this Guidebook Effectively 


Sr-jcr-re of the 
Guidebook 


Page-Design 

Conventions 


The structure of the Tl-82 guidebook and the design of 
As pages can help you find the information you need 
:* * ... Consistent presentation techniques are used 
r* ro -ghout to make the guidebook easy to use. 


The guidebook contains sections that teach you how to use 

the calculator. 

• Getting Started is a fast-paced keystroke-by-keystroke 
introduction. 

• Chapter 1 describes general operation and lays the 
foundation for Chapters 2 through 13, which describe 
specific functional areas of the TI-82. Each begins with 
a brief Getting Started introduction. 

• Chapter 14 contains application examples that 
incorporate features from different functional areas of 
the calculator. These examples can help you see how 
different functional areas work together to accomplish 
meaningful tasks. 

• Chapter 15 describes memory management and 
Chapter 16 describes the communications link. 

When possible, units of information are presented on a 

single page or on two facing pages. Several page-design 

elements help you find information quickly. 

• Page headings—The descriptive heading at the top of 
the page or two-page unit identifies the subject of the 
unit. 

• General text—Just below the page heading, a short 
section of bold text provides general information about 
the subject covered in the unit. 

• Left-column subheadings—Each subheading 
identifies a specific topic or task related to the page or 
unit subject. 

• Specific text—The text to the right of a subheading 
presents detailed information about that specific topic 
or task. The information may be presented as 
paragraphs, numbered procedures, bulleted lists, or 
illustrations. 

• Page “footers”—The bottom of each page shows the 
chapter name, chapter number, and page number. 
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Several conventions are used to present information 

concisely and in an easily referenced format. 

• Numbered procedures—A procedure is a sequence of 
steps that performs a task. In this guidebook, each step 
is numbered in the order in which it is performed. No 
other text in the guidebook is numbered; therefore, 
when you see numbered text, you know you must 
perform the steps sequentially. 

• “Bulleted” lists—If several items have equal 
importance, or if you may choose one of several 
alternative actions, this guidebook precedes each item 
with a “bullet” (•) to highlight it—like this list. 

• Tables and charts—Sets of related information are 
presented in tables or charts for quick reference. 

• Keystroke Examples—The Getting Started examples 
provide keystroke-by-keystroke instructions, as do 
examples identified with a (§). 

Several techniques have been used to help you look up 

specific information when you need it. These include: 

• A chapter table of contents on the first page of each 
chapter, as well as the full table of contents at the front 
of the guidebook. 

• A glossary at the end of this section, defining important 
terms used throughout the guidebook. 

• An alphabetical table of functions and instructions in 
Appendix A, showing their correct formats, how to 
access them, and page references for more information. 

• Information about system variables in Appendix A. 

• A table of error messages in Appendix B, showing the 
messages and their meanings, with problem-handling 
information. 

• An alphabetical index at the back of the guidebook, 
listing tasks and topics you may need to look up. 
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Glossary 


Expression 

Function 

Graph Database 

Graph Picture 

Home Screen 

Instruction 

List 

Matrix 

Menu Items 
Pixel 

Variable 


This glossary provides definitions for important terms 
that are used throughout this guidebook. 


An expression is a complete sequence of numbers, 
variables, functions, and their arguments that can be 
evaluated to a single answer. 

A function, which may have arguments, returns a value and 
can be used in an expression. 

A function is also the expression entered in the Y= editor 
used in graphing and TABLE. 

A graph database is composed of the elements that define a 
graph: functions in the Y= list, MODE settings, and 
WINDOW settings. They may be saved as a unit in a graph 
database to recreate the graph later. 

A picture is a saved image of a graph display, excluding 
cursor coordinates, axis labels, tick marks, and prompts. It 
may be superimposed on another graph. 

The Home Screen is the primary screen of the TI-82, where 
expressions can be entered and evaluated and instructions 
can be entered and executed. 

An instruction, which may have arguments, initiates an 
action. Instructions are not valid in expressions. 

A list is a set of values that the TI-82 can use for activities 
such as graphing a family of curves, evaluating a function 
at multiple values, and entering statistical data. 

A matrix is a two-dimensional array on which the TI-82 can 
perform operations. 

Menu items are shown on full-screen menus. 

A pixel (picture element) is a square dot on the TI-82 
display. The TI-82 display is 96 pixels wide and 64 pixels 
high. 

Available is the name given to a location in memory in 
which a value, an expression, a list, a matrix, or another 
named item is stored. 
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Sec -5 Started: Do This First! 


Getting Started contains two keystroke-by-keystroke 
examples, an interest rate problem and a volume 
problem, that introduce you to some principal operating 
and graphing features of the TI-82. You will learn to use 
the TI-82 much more quickly by completing both of these 
examples first. 
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TI-82 Menus 


To leave the keyboard uncluttered, the TI-82 uses full-screen menus to 
access many additional operations. The use of specific menus is 
described in the appropriate chapters. 


Displaying a Menu 

When you press a key that accesses a 
menu, such as iMATHl , that menu screen 
temporarily replaces the screen where 
you are working. 

After you make a selection from a menu, 
you usually are returned to the screen 
where you were. 

Moving from One Menu to Another 

A menu key may access more than one 
menu. The names of the menus appear 
on the top line. The current menu is 
highlighted and the items in that menu 
are displayed. 

Use 0 or 0 to display a different menu. 

Selecting an Item from a Menu 

The number of the current item is 
highlighted. If there are more than seven 
items on the menu, a i appears on the 
last line in place of the : (colon). 

To select from a menu: 

• Use 0 and 0 to move the cursor to 
the item and then press 1 ENTER I . 

• Press the number of the item. 

Leaving without Making a Selection 

To leave a menu without making a 
selection: 

• Press [2nd] [QUIT] to return to the 
Home screen. 

• Press ICLEARl to return to the screen 
where you were. 

• Select another screen or menu. 
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— 

First Steps 


js full-screen menus to 
specific menus is 


Before beginning these sample problems, follow the steps on this page 
to reset the TI-82 its factory settings. (Resetting the TI-82 erases all 
previously entered data.) This ensures that following the keystrokes in 
this section produces the same actions. 


ail NUh 

FFrac 
: ►Dec 
: s 

! N - 

!fMin< 

fMax< 


1TH m 

|roun_ 

iPart 

fPart 

ini 

ninC 

max< 


HVP PRB 


V L Press [ON] to turn the calculator on. 

Biaimafl | 

(lichee k RAM... 

2: Delete... 

3! Reset... 

2. Press and release [2nd] and then press 0. 
(Pressing [2nd) accesses the operation 
printed in blue to the left above the next 
key that you press. MEM is the 

2 nd operation of 00 

The MEMORY menu is displayed. 

1 3. Press 3 to select Reset.... 


The RESET MEMORY menu is displayed. 

i 

2?Reset 


Resetting memory 
erases all data 
and programs. 


» NUM HVP PRB 

rac 
►Dec 

X T 

fMin( 
fMax< 



4. Press 2 to select Reset. The calculator is 
reset. 

5. After a reset, the display contrast is also 
reset. If the screen is very dark or blank, 
you need to adjust the display contrast. 
Press [2nd] and then press and hold 0 (to 
make the display lighter) or 0 (to make 
the display darker). You can press 
ICLEARI to clear the display. 


Men cleared 
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Entering a Calculation: Compound Interest 


Using trial and error, determine when $1000 invested at 6% annual 
compounded interest will double in value. The TI-82 displays up to 
8 lines of 16 characters so you see an expression and its solution at 
the same time. You also can store values to variables, enter multiple 
instructions on one line, and recall previous entries. 


1. Press .06 ISTOH lALPHAl I (annual interest 
rate) to store the interest rate. 

2. Press [ 2 nd] [:] to enter more than one 
instruction on a line. 

3. For the first guess, compute the amount 
available at the end of 10 years. Enter 10 
[STO^I I ALPHA I Y (years). 


.06*l:l0*Yi 


4. Press [2nd] [:], then enter the expression 1.06*1: 10*Y: 1000* 
to calculate the total amount available < 1 +1 > A Yi 

after Y years at I interest just as you 
would write it. Press 1000 @ ED 1 0 
lALPHAl I [0 (3 lALPHAl Y. 

The entire problem is shown in the first _ 

two lines of the display. 


5. Press 1 ENTER 1 to evaluate the expression. 

The answer is shown on the right side of 
the display. The cursor is positioned on 
the next line, ready for you to enter the 
next expression. 


.06*1:10*Y:1000+ 
a + I> A Y 

1790-847697 


6 . To save keystrokes, you can use 
Last Entry to recall the last expression 
entered and then edit it for a new 
calculation. Press [2nd], followed by 
[ENTRY] (above [ENTER! ). 

The last calculated expression is shown 
on the next line of the display. 


.06*1=10*Y:1000+ 
<1+1)^Y 

1790.847697 
.06*1:10*Y:1000+ 
<l+I> A Yi 
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r.^ss should be greater than 
Make the next guess 12 years. 
» 0 *: m ove the cursor over the 0 , 
Type 2 to change 10 to 12. 
m to evaluate the expression. 


% ~ 5 sf 1 ay answers in a format more 

acx ri priate for calculations involving 
ircrey. press 1 MODE I to display the MODE 

screen. 


E Press 3 0 0 0 to position the cursor 
; r: the 2 and then press 1 ENTER 1 . This 
changes the display format to two fixed 
decimal places. 

Press [Ml [QUIT] (above [MOPED to return 
:o the Home screen. The next guess 
should be less than, but close to, 12 
years. Press [Ml [ENTRY] 0 1 [INS] 
(above [DEL]) .9 to change 12 to 11.9. 
Press I ENTER I to evaluate the expression. 


11. If the amount above is to be divided 
among seven people, how much will 
each person get? To divide the last 
calculated amount by seven, press [3 7, 
followed by lENTERl . 

As soon as you press [3, Ans/ is 
displayed at the beginning of the new 
expression. Ans is a variable that 
contains the last calculated answer. 
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Defining a Function: Box with Lid 


~ r»~ = i' xl 1" sheet of paper and cut X by X squares from two 

zzr-vsrs =~d X by SV 2 " rectangles from the other two corners. Now fold 
:~ e ceoer nto a box with lid. What X would give the maximum volume V 
2 rox made in this way? Use tables and graphs to determine the 

solution. 



Begin by defining a function that 
describes the volume of the box. 

From the diagram: 2X + A = W 
2X + 2B = L 
V = AB X 

Substituting: V= (W-2X) (L/2-X) X 


T 

w 

i 


X 



A 




X 

B 

X B 


K- L -a 


1. Press [MODE] R IenTerI to change the 
MODE back to Float. 

2. Press [2nd] [Quit] ICLEARl to return to the 
Home screen and clear it. 

3. Press 8 .5 fsTo^l [ALPHA I W [2nd] IY111 fsTo^l 
IALPHA1 L (ENTERI to store the width and 
length of the paper. 



4. You define functions for tables and 
graphing on the Y= edit screen. Press [Y=] 
to access this screen. 



5. Enter the function for volume as Yi. 
Press GQ Ialphai W □ 2 [xTrel Q] ED 
[ALPHA 1 L02Q IxTTQI Q] [xTHqI IENTERI to 
define function Yi in terms of X. ( lx,T,Ql 
lets you enter X quickly, without 
pressing 1 ALPHA! .") 

The = sign is highlighted to show that Yi 
is selected. 
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2 Table of Values 


re of the TI-82 provides numeric information about a 
k z .able of values from the previously defined function 
a* answer to the problem. 


, ; - .set] (above I WINDOW! ) to 

re TABLE SETUP menu. 

* Mbs :o accept TblMin=0. 

■fees i _ .~E S ■ to define the table 
31® - e :t xTbl=.5. Leave Indpnt: Auto 
k leoend: Auto so the table will be 
pMBfied automatically. 


4. : ~ 55 5 rc [TABLE] (above IGRAPHU to 
cL~v -iv the table. 

) :re :hat the maximum value is around 
* 5 zetweenl and 2 . 


TflBLE SETUP 
TblMin=0 
*Tbl=.5 
Indpnts 
Depends 


flsk 

flsk 


X 

Vi 


CHBI 

0 


.5 

IB.75 


1 

£9.25 


1.5 

33 


2 

31.5 


2.5 

26.25 


3 

IB.75 


1 


Press and hold 0 to scroll the table until 
the sign change appears. Note that the 
maximum length of X for this problem 
occurs where the sign of Yi (volume) 
becomes negative. 


X 

Vi 


2 

31.5 


2.5 

26.25 


3 

IB.75 


3.5 

10.5 


M 

3 



■2.25 

“3.75 


5^5 


6 . Press [2nd] [TbISet]. Note that TbIMin has 
changed to reflect the first line of the 
table you last displayed. 


TflBLE SETUP 
TblMin=2 
*Tbl=.5 

Indpnts 
Depends 


Fisk 

Fisk 
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Zooming In on the Table 


You can adjust the way a table is displayed to get more detailed 
information about any defined function. By varying the value of ATbl, 
you can “zoom in” on the table. 


1. Adjust the table setup to get a more 
accurate estimate of the maximum size 
of the cutout. Press 1 1 ENTER 1 to set 
TbIMin. Press .1 1 ENTER I to set ATbl. 


TABLE SETUP 
TblMin=l 
*Tbl=.l _ 

IndF-nts 

Depends 


Fisk 

fisk 


2. Press [2nd] [Table]. 


X 

Vi 


nun 

29.25 


i.i 

30.492 


1.2 

31.476 


1.3 

32.214 


1.4 

32.71B 


1.5 

33 


1.6 

33.072 


30 

II 

K— *- 


3. Use 0 and 0 to scroll the table. Note 
that the maximum value displayed is 
33.072, which occurs at X=1.6. The 
maximum occurs at 1.5<X<1.7. 


X 

Vi 


1.2 

1.3 

1.4 

U 

31.476 

32.214 

32.71B 

33 

33.072 

32.946 

32.634 


fi=lT8 
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d to get more detailed 
y varying the value of ATbl, 




TRBLE SETUP 
TblMin=l 
<iTbl=. 1 

Indent: RflRn Fisk 
Depend: liTOff R S k 

4 2x JbISet]. Press 1.5 1 ENTER 1 to set 

n. Press .011 ENTER 1 to set ATbl. 

TFIBLE SETUP 
TblMin=l.5 
*Tbl=.01 

Indent.: pMW flsk 
Depend: liWgg flsk 






I T ~rss [2nd] [Table] and use 0 and 0 to 
>to!1 the table. Two “equal” maximum 
^ues are shown, 33.074 at X=1.58 and 

X=1.59. 


X 

Vi 


1.55 

1.56 
1.5? 
1.5B 
1.59 

tem i 

55.062 

55.06B 

55.0?2 

55.074 

55.074 

55.072 

55.06B 


X=1.6 



X 

Vi 


1.2 

1.5 

1.4 

1.5 

1.6 

51.476 

52.214 

52.71B 

55 

55.072 

52.946 

52.654 


X=1.8 


Press 0 and 0 to move the cursor to 
1.58. Press 0 to move the cursor into the 
Yi column. The bottom line of the 
display shows the value of Yi at 1.58 in 
full precision, 33.073824. 


X 

Vi 


1.55 

1.56 

1.57 
1.5B 
1.59 

1.6 

1.61 

55.062 

55.06B 

55*072, 


kfifc YEi 

55.074 

55.072 

55.06B 

Vi=33.07381 

24 


7. Press 0 to display the “other” 

maximum. The value of Yi at 1.59 in full 
precision, 33.073908. This would be the 
maximum volume of the box if you could 
cut your piece of paper at .01 inch 
increments. 


X 

Vi 


1.55 

1.56 

1.57 
1.5B 
1.59 

1.6 

1.61 

55.062 

55.06B 

55.072 

5® 


kUC'UTI 

55.072 

55.06B 

Vi =33.07391 
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Changing the Viewing WINDOW 


ew n; Ml % »DOW defines the portion of the coordinate plane that 
:: oea-s r “e - si ay. The values of the WINDOW variables determine 
•'*- sas ne v ewing WINDOW. You can view and change these values 


. Pr?ss M0W1 to display the WINDOW 



.imables edit screen. You can view and 
edit the values of the WINDOW variables 
here. 


The standard WINDOW variables define 
the viewing WINDOW as shown. Xmin, 
Xmax, Ymin, and Ymax define the 
boundaries of the display. Xscl and Yscl 
define the distance between tick marks 
on the X and Y axis. 


Ymin ^ 


2. Press 0 to move the cursor onto the line 



to define Xmin. Press 0 1 ENTER I . 


3. You can enter expressions to define 
values in the WINDOW editor. Press 

8.5 02. 


Ynax=10 

Yscl=l 


4. Press I ENTER I . The expression is evaluated I rillEliTiin Fi'iPMhT 
and 4.25 is stored in Xmax. Press I ENTER I 



to accept Xscl as 1. 


5. Press 0 fENTERl 40 I ENTER I 10 UnTERI to 


define the Y WINDOW variables. 
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3fe : =. ng and Tracing the Graph 


the coordinate plane that 
variables determine 
and change these values. 


tr e: you have defined the function to be graphed and the WINDOW 
to graph it, you can display and explore the graph. You can 
= long a function with TRACE, 



L Press 'GRAPH I to graph the selected 
f it :uon in the viewing WINDOW. 

^ - graph of Yi=(W-2X)(L/2-X)X is 

sfc :wn in the display. 


Press 0 once to display the free-moving 
graph cursor just to the right of the 
center of the screen. The bottom line of 
the display shows the X and Y 
coordinate values for the position of the 
graph cursor. 


Use the cursor-keys (0,0,0? and 0) to 
position the free-moving cursor at the 
apparent maximum of the function. 

As you move the cursor, X and Y 
coordinate values are updated 
continually with the cursor position. 





FORMAT 

min=0 
Xnax=4.25 
Xscl=l 
Vm n=0 
Vmax=40 
Yscl=10 


4. Press [TRACE I . The TRACE cursor appears 
on the Yi function near the middle of the 
screen. 1 in the upper right comer of the 
display shows that the cursor is on Yi. 

As you press 0 and 0, you TRACE along 
Yi, one X dot at a time, evaluating Yi at 
each X. 



Press 0 and 0 until you are on the 
maximum Y value. This is the maximum 
of Yi(X) for the X pixels. (There may be a 
maximum “in between” pixels.) 
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Zoonn: or -re 3raph 



nr njnctions. 


remng WINDOW around a specific location using 
^ 10 nel P identify maximums, minimums, roots, and 


- Press ; 200 Ml to display the ZOOM menu. 

This menu is typical of TI-82 menus. To 
select an item, you may either press the 
number to the left of the item, or you 
may press 0 until the item number is 
highlighted and then press I enter I . 


MEMORY 

__ ox 

ZsZoon In 
3: Zoom Out 
4 : iDecipial 
5:ib=iuare 
b:^Standard 
< i-^T r i g 


2. To zoom in, press 2. The graph is 

displayed again. The cursor has changed 
to indicate that you are using a ZOOM 
instruction. 



3. Use0,0,0, and 0 to position the 
cursor near the maximum value on the 
function and press I ENTER I . 

The new viewing WINDOW is displayed. 
It has been adjusted in both the X and Y 
directions by factors of 4, the values for 
ZOOM factors. 



4. Press IWINDOWI to display the new 
WINDOW settings. 


FORMAT 


!mn=l. 0511963... 
Xnax=2.1136968... 
>\scl=l 

Vmin=27.903225... 
Ynax=37.903225... 
Yscl=10 
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: Jated Maximum 


i ZXJC operation to calculate a local maximum of a 


KJZ] to display the 
menu. Press 4 to select 


■Bfcgp'X ' 25 lisplayed again, with a 
pm : .r Lower Bound? 


[SL Tta* _ :: 'race along the curve to a point 
8 :: - eft of the maximum and then 


l Ue at the top of the screen 
i i ses the selected bound. Anew 
i • :: is displayed for Upper Bound? 


I V se J. to trace along the curve to a point 
•_'.e right of the maximum and then 
press I ENTER] . 

A mangle at the top of the screen 
_r iicates the selected bound. A new 
: rompt is displayed for Guess? 


- Use 0 to trace to a point near the 
maximum and press 1 ENTER! . The answer 
is displayed at the bottom of the display. 

Note how the values for the calculated 
maximum compared with the maximums 
found with the free-moving cursor, 
TRACE, and the table. 
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Other Features 


Gettinq Started introduced you to basic calculator operation and the 
table and function graphing features of the TI-82. The remainder of this 
guidebook describes these features in more detail and also covers other 
capabilities of the Tl-82. 


Graphing 

You can store, graph, and analyze up to ten functions 
(Chapter 3), up to six parametric functions (Chapter 4), 
and up to six polar functions (Chapter 5). You can use 
DRAW operations to annotate graphs (Chapter 8). 

Sequences 

You can generate sequences and graph them over time or 
as web plots. (Chapter 6) 

Tables 

You can create function evaluation tables to analyze 
multiple functions simultaneously. (Chapter 7) 

Matrices 

You can enter and save up to five matrices and perform 
standard matrix operations on them. (Chapter 10) 

Lists 

You can enter and save up to six lists for use in statistical 
analysis. You also can use lists to evaluate expressions at 
multiple values simultaneously and to graph a family of 
curves. (Chapter 11) 

Statistics 

You can perform one-variable and two-variable list-based 
statistical analysis, including median-median line and 
regression analysis, and plot the data as histograms, 
points, x-y lines, or box-and-whisker plots. You can define 
and save three statistical plot definitions. (Chapters 12). 

Programming 

You can enter and save programs that include extensive 
control and input7output instructions. (Chapter 13) 

Split Screen 

You can show simultaneously the graph screen and a 
related editor, such as the Y= screen, table, list editor, or 
Home screen. (Chapter 9) 
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Shaoter 1: Operating the TI-82 


This chapter describes the TI-82 and provides general 
information about its operation. 


Dm pter Turning the TI-82 On and Off. 1-2 

lorsents Setting the Display Contrast. 1-3 

The Display. 1-4 

Entering Expressions and Instructions . 1-6 

TI-82 Edit Keys. 1-8 

Setting Modes. 1-9 

TI-82 Modes . 1-10 

Variable Names .. 1-12 

Storing and Recalling Variable Values. 1-13 

Last Entry . 1-14 

Last Answer. 1-16 

TI-82 Menus . 1-17 

VARS and Y-VARS Menus . 1-19 

EOS (Equation Operating System) . 1-20 

Error Conditions. 1-22 
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Turning t h e TI-82 On and Off 


Turning the 
Calculator On 


Turning the 
Calculator Off 


APD™ 
(Automatic 
Power Down) 


Batteries 


To turn the TI-82 on, press the [on] key. To turn it off, 
press and release [2nd] and then press [OFF]. After about 
five minutes without any activity, APD™ (Automatic 
Power Down) turns the TI-82 off automatically. 


Press [ON] to turn the TI-82 on. 

• If you pressed [2nd] [OFF] to turn the calculator off, the 
display shows the Home screen as it was when you last 
used it, and errors are cleared. 

• If APD turned the calculator off, the TI-82, including the 
display, cursor, and any error conditions, will be 
exactly as you left it. 

Press and release [2nd] and then press [OFF] to turn the 
TI-82 off. 

• Any error condition is cleared. 

• All settings and memory contents are retained by 
Constant Memory™. 

To prolong the life of the batteries, APD turns the TI-82 off 
automatically after several minutes without any activity. 
When you press [ON], the TI-82 will be exactly as you left it. 

• The display, cursor, and any error conditions are 
exactly as you left them. 

• All settings and memory contents are retained by 
Constant Memory. 

The TI-82 uses four AAA alkaline batteries and has a user- 
replaceable back-up lithium battery. To replace batteries 
without losing any information stored in memory, follow 
the directions on page B-2. 
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c the Display Contrast 


^ the [ON] key. To turn it off, 
d then Press [off]. After about 
activity, APD™ (Automatic 
^-82 off automatically. 


OIL 

- ro tum the calculator off, the 
r screen as it was when you last 
leared. 

.ator off, the TI-82, including the 
error conditions, will be 

hen press [OFF] to turn the 

eared. 

contents are retained by 

~eries, APD turns the TI-82 off 
ranutes without any activity. 

^ be exactly as you left it. 

ar y error conditions are 


contents are retained by 

a^ne batteries and has a user- 
t <atx ery. To replace batteries 
: n stored in memory, follow 


The brightness and contrast of the display depends on 
room lighting, battery freshness, viewing angle, and 
adjustment of the display contrast. The contrast setting 
is retained in memory when the TI-82 is turned off. 



•Shen to 
=eplace 
Batteries 


You can adjust the display contrast to suit your viewing 
angle and lighting conditions at any time. As you change 
the contrast setting, the display contrast changes, and a 
number in the upper right comer indicates the current 
contrast setting between 0 (lightest) and 9 (darkest)* 

Note that there are 32 different contrast levels, so each 
number 0 through 9 represents more than one setting. 

To adjust the contrast: 

1. Press and release the [2nd] key. 

2. Use one of two keys: 

• To increase the contrast, press and hold 0. 

• To decrease the contrast, press and hold 0. 

Note: If you adjust the contrast setting to zero, the display 
may become completely blank. If this happens, press and 
release [2nd] and then press and hold 0 until the display 
reappears. 

When the batteries are low, the display begins to dim 
(especially during calculations), and you must adjust the 
contrast to a higher setting. If you find it necessary to set 
the contrast to a setting of 8 or 9, you should replace the 
four AAA batteries soon. 

Note: The display contrast may appear very dark after you 
change batteries. Press and release [2nd] and then press and 
hold 0 to lighten the display. 
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The Display 


Home Screen 


Displaying 
Entries and 
Answers 


Returning to 
the Home 
Screen 


The TI-82 displays both text and graphics. Graphics are 
described in Chapter 3. The TI-82 also can display a split 
screen, showing graphics and text simultaneously 
(Chapter 9). 


The Home screen is the primary screen of the TI-82, where 
you enter instructions to be executed and expressions to 
be evaluated and see the answers. 


When text is displayed, the TI-82 screen can have up to 
eight lines of up to 16 characters per line. If all lines of the 
display are filled, text “scrolls” off the top of the display. If 
an expression on the Home screen, the Y= editor 
(Chapter 3), or the program editor (Chapter 13) is longer 
than one line, it wraps to the beginning of the next line. On 
numeric editors such as the WINDOW screen (Chapter 3), 
an expression scrolls to the left and right. 

When an entry is executed on the Home screen, the answer 
is displayed on the right side of the next line. 

|T5g~2 I - f ntr v 

| .3010299957| -Answer 

The MODE settings control the way expressions are 
interpreted and answers are displayed (page 1-10). 


If an answer, such as a list or matrix, is too long to display 
in its entirety, ellipsis marks (...) are shown at the left or 
right. Use 0 and 0 to scroll the answer and view all of it. 


[fl] 




[[1.13 

2.00 

3. 

1... 

[1.30 

9.99 

0. 

0... 

[0.00 

0. 00 

s. 

0... 

[5.00 

9.00 

4. 

,0... 

[4.00 

2.00 

S. 

,0... 

[4.00 

5.00 

9. 

,0... 


Entry 

Answer 


To return to the Home screen from any other screen, press 
Hid] [QUIT]. 
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V NDOW screen (Chapter 3), 
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. the Home screen, the answer 
of the next line. 

-Entry 

-Answer 

e w ay expressions are 
displayed (page 1-10). 

matrix, is too long to display 
) are shown at the left or 
s answer and view all of it. 

-Entry 


-Answer 


In most cases, the appearance of the cursor indicates what 
will happen when you press the next key. 


Cursor 

Appearance 

Meaning 

Entry 

Solid blinking 
rectangle 

The next keystroke is 
entered at the cursor; it 
types over any 
character. 

INS (insert) 

Blinking 

underline 

The next keystroke is 
inserted in front of the 
cursor location. 

2nd 

Blinking t 
(arrow) 

The next keystroke is a 
2nd operation. 

ALPHA 

Blinking A 

The next keystroke is 
an alphabetic 
character. 

“full” 

Checkerboard 

rectangle 

You have entered the 
maximum characters in 
a name, or memory is 
full. 


If you press I ALPHA I or [2nd] during an insertion, the 
underline cursor changes to an underlined A or t cursor. 

If you press [2nd] or I ALPHA I on a screen on which there is no 
edit cursor (such as the MODE screen or a graph), t or A 
appears in the upper right corner. 


iron any other screen, press 


Graphs and the screens for viewing and editing tables, 
matrices, and lists have different cursors, which are 
described in the appropriate chapter. 

Busy Indicator When the TI-82 is calculating or graphing, a moving 

vertical bar shows in the upper right of the display as a 
busy indicator. (When you pause a graph or a program, the 
busy indicator is a dotted bar.) 
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Entering Expressions and Instructions 


_ 


Expressions 


Entering an 
Expression 



Multiple Entries 
on a Line 


On the TI-82, you can enter expressions, which return a 
value, in most places where a value is required. You 
enter instructions, which initiate an action, on the Home 
screen or in the program editor (Chapter 13). 


An expression is a complete sequence of numbers, 
variables, functions, and their arguments that evaluate to a 
single answer. On the TI-82, you enter an expression in the 
same order that it normally is written. For example, nR 2 is 
an expression. 

Expressions can be used on the Home screen to calculate 
an answer. In most places where a value is required, 
expressions may be used to enter a value. 

To create an expression, enter numbers, variables, and 
functions from the keyboard and menus. An expression is 
completed when you press 1 ENTER L regardless of the cursor 
location. The entire expression is evaluated according to 
EOS rules (page 1-20), and the answer displayed. 

Most TI-82 functions and operations are symbols with 
several characters in them. You must enter the symbol 
from the keyboard or menu, not spell it o ut. F or example, 
to calculate the log of 45, you must press ILOGI 4 5. You 
cannot type in the letters LOG. (If you type LOG, the 
TI-82 interprets the entry as implied multiplication of the 
variables L, O, and G.) 


Calculate 3.76 (-7.9 + V5) + 2 log45. 


3.76 0 m 07.9 a [mi m 

3.76/<-7.9+T5>+2 


5 0 0 2 [log] 46 

log 45 


1 ENTER 1 

2.642575252 



To enter more than one expression or instruction on a line, 
separate them with a colon (:). They are all stored together 
in Last Entry (page 1-14). 

|5*fi:2+Es:iVB I 

I 2- 5| 


- 



^wicsors 


unctions 


memjpting a 
Calculation 
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E.-*e' ng a 
^.-iber in 
Scientific 
notation 


r jnctions 


nstructions 


Interrupting a 
Calculation 


1. Type the part of the number that precedes the 
exponent. This value can be an expression. 

2. Press [2nd] [EE], e appears in the display. 

3. If the exponent is negative, press E3 and then type the 
exponent, which can be one or two digits. 

|<19/2>e-2 I 

■ 095| 

Entering a number in scientific notation does not cause the 
answers to be displayed in scientific or engineering 
notation. The display format is detemined by the MODE 
settings (page 1-10) and the size of the number. 

A function returns a value. For example, -r, -, +, V", and log 
were the functions in the previous example. In general, the 
names of functions on the display begin with a lowercase 
letter. Some functions take more than one argument, which 
is indicated by a (at the end of the name. For example, 
min( requires arguments, min(5,8). 

An instruction initiates an action. For example, ClrDraw is 
an instruction that clears any drawn elements from a 
graph. Instructions cannot be used in expressions. In 
general, the names of instructions begin with a capital 
letter. Some instructions require more than one argument, 
which is indicated by a (at the end of the name. For 
example, Circle( requires three arguments, Circle(0,0,5). 

While the busy indicator is displayed, indicating that a 
calculation or a graph is in progress, you can press [ON] to 
stop the calculation. (There may be a delay.) Except in 
graphing, the ERR:BREAK screen is shown. 

• To go to where the interruption occurred, select Goto. 

• To return to the Home screen, select Quit. 
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TI-82 Edit Keys 



The arrow keys in the upper right of the keyboard control 
the movement of the cursor. In normal entry, a keystroke 
types over the character or characters at the position of 
the cursor. The [deQ and [2nd] [INS] keys delete or insert 
characters. 



0 or 0 

Moves the cursor within an expression. These keys repeat 

0or0 

Moves the cursor between lines. These keys repeat. 

• On top line of an expression on the Home screen, 

0 moves the cursor to beginning of expression. 

• On bottom line of an expression on the Home screen, 

0 moves the cursor to end of expression. 

[2nd] 0 

Moves the cursor to beginning of expression. 

[2nd]0 

Moves the cursor to end of expression. 

1 ENTER 1 

Evaluates an expression or executes an instruction. 

ICLEARl 

• On a line with text on the Home screen, clears (blanks) 
the current line. 

• On a blank line on the Home screen, clears everything 
on the Home screen. 

• In an editor, clears (blanks) expression or value where 
cursor is located; it does not store a zero. 

[DEL] 

Deletes character at cursor. This key repeats. 

[2nd] [INS] 

Inserts characters at underline cursor. To end insertion, 
press [2nd] [INS] or a cursor-key. 

[2nd] 

Next keypress is a 2nd operation (the blue operation to the 
left above a key). The cursor changes to an t. To cancel 

2nd, press [2nd]. 

IALPHAI 

Next keypress is an ALPHA character (the gray character 
to the right above the key). The cursor changes to an A. To 
cancel ALPHA, press IALPHAI or a cursor-key. 

[2iid1 [A-LOCK] 

Sets ALPHA-LOCK; each subsequent keypress is an ALPHA 
character. The cursor changes to an A. To cancel 
ALPHA-LOCK, nress IALPHAI. Note that prompts for names 
automatically set the keyboard in ALPHA-LOCK. 

lx,T,e| 

Allows you to enter an X in Func MODE, a T in Par MODE, 
or a 0 in Pol MODE without pressing IALPHAI first. 



san ar o i 


arc r r &ror-XBG 
tiesmori '* nmer 
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’i c* 



L Use or ~ 
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• Press the icci 
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the name is eopK 
fixed deciir^ sea 


1-8 Operating the TI-82 

















































:r *-g Modes 
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Modes control how numbers and graphs are displayed 
and interpreted. MODE settings are retained by Constant 
Memory™ when the TI-82 is turned off. All numbers, 
including elements of matrices and lists, are displayed 
according to the current MODE settings. 


: >ec * ig Press [MODE I to display the MODE settings. The current 

li 106 Settings settings are highlighted. The specific MODE settings are 
described on the following pages. 


Normal Sci Eng 
Float 0123466789 
Radian Degree 
Func Par Pol Seq 
Connected Dot 
Sequential Simul 
FullScreen Split 


Numeric display format 

Number of decimal places 

Unit of angle measure 

Type of graphing 

Whether to connect graph points 

Whether to plot simultaneously 

Full or split screen 



Settings 


1. Use 0 or 0 to move the cursor to the line of the setting 
that you want to change. The setting that the cursor is 
on blinks. 


2. Use 0 or 0 to move the cursor to the setting that you 
want. 


feHMiKj the 
m:Z€ Screen 


3. Press IenTerI . 

To leave the MODE screen: 

• Press the appropriate keys to go to another screen. 

• Press [2nd] [QUIT] or ICLEARI to return to the Home 
screen. 


Sc ~ ig a MODE You can set a MODE from a program by entering the name 
: m a Program of the MODE as an instruction; for example, Func or Float. 

From a blank line, select the name from the interactive 
MODE selection screen in the program editor (Chapter 13); 
the name is copied to the cursor location. The format for 
fixed decimal setting is Fix n. 
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THJ2 llodes 


••e -o2 has seven MODE settings. Three are related to 
-c ^ numeric entries are interpreted or displayed and 
■: .r are related to how graphs appear in the display, 
ft odes are set on the MODE screen (page 1-9). 


normal 

Sci 

Eng 


Float 

Fix 


Notation formats affect only how an answer is displayed on 
the Home screen. Numeric answers can display with up to 
10 digits and a two-digit exponent. You can enter a number 
in any format. 

Normal display format is the way in which we usually 
express numbers, with digits to the left and right of the 
decimal, as in 12346 . 67 . 

Sci (scientific) notation expresses numbers in two parts. 
The significant digits display with one digit to the left of 
the decimal. The appropriate power of 10 displays to the 
right of e, as in 1 . 234667 e 4 . 

Eng (engineering) notation is similar to scientific notation. 
However, the number may have one, two, or three digits 
before the decimal, and the power-of-10 exponent is a 
multiple of three, as in 12 . 34667 e 3 . 

Note: If you select normal display format, but the answer 
cannot display in 10 digits or the absolute value is less than 
.001, the TI-82 changes to scientific notation for that 
answer only. 

Decimal settings affect only how an answer is displayed on 
the Home screen. They apply to all three notation display 
formats. You can enter a number in any format. 

Float (floating) decimal setting displays up to 10 digits, 
plus the sign and decimal. 

The fixed decimal setting displays the selected number of 
digits (0 to 9 ) to the right of the decimal. Place the cursor 
on the number of decimal digits you want and press I ENTER I . 
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Pm 

•<31 

Sap 


Icnnected 

Dot 


Sequential 

Smul 


FullScreen 

Split 


Angle settings control how the TI-82 interprets angle 
values in trig functions and polar/rectangular conversions. 

Radian interprets the values as radians. Answers display in 
radians. 

Degree interprets the values as degrees. Answers display 
in degrees. 

Func (function) graphing plots functions where Y is a 
function of X (Chapter 3). 

Par (parametric) graphing plots relations where X and Y 
are functions of T (Chapter 4). 

Pol (polar) graphing plots functions where R is a function 
of 0 (Chapter 5). 

Seq (sequence) graphing plots sequences (Chapter 6). 

Connected draws a line between the points calculated for 
the selected functions. 

Dot plots only the calculated points of the selected 
functions. 

Sequential graphing evaluates and plots one function 
completely before the next function is evaluated and 
plotted. 

Simul (simultaneous) graphing evaluates and plots all 
selected functions for a single value of X and then 
evaluates and plots them for the next value of X. 

FullScreen uses the entire screen to display a graph or edit 
screen. 

Split screen displays the current graph on the upper 
portion of the screen and the Home screen or an editor on 
the lower portion (Chapter 9). 
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Variable Names 


Variables and 
Defined Items 


On the TI-82 you can enter and use several types of data, 
including real numbers, matrices, lists, functions, stat 
plots, graph databases, and graph pictures. 


The TI-82 uses preassigned names for variables and other 
items saved in memory. 


Variable type 

Names 

Real numbers 

A, B,..., z, e 

Matrices 

[a], [b], [c], [d],[e] 

Lists 

Li, L 2 , L3, L4, Ls, L6 

Functions 

Yl, Y2, . . . , Y9, Yo 

Parametric equations 

XlT/YlT, . . . , X6T/Y6T 

Polar functions 

ri, r2, r3, r4, rs, r6 

Sequence functions 

U/7, V/7 

Stat plots 

Plotl, Plot2, Plot3 

Graph databases 

GDB1, GDB2,..., GDB6 

Graph pictures 

Picl, Pic2,..., Pic6 

System variables 

Xmin, Xmax, and others 


Programs have user-defined names also and share memory 
with variables. Programs are entered and edited from the 
program editor (Chapter 13). 

You can store to matrices (Chapter 10), lists (Chapter 11), 
system variables such as Xmax (Chapter 3) or TbIMin 
(Chapter 7), and all functions (Chapters 3,4, 5, and 6) from 
the Home screen or from a program. You can store to 
matrices (Chapter 10), lists (Chapter 12), and functions 
(Chapter 3) from editors. You can store to a matrix element 
(Chapter 10) or a list element (Chapter 11). Graph 
databases and pictures are stored and recalled using 
instructions from the DRAW menu (Chapter 8). 
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E ; - ng and Recalling Variable Values 
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Values are stored to and recalled from memory using 
variable names. When an expression containing the 
name of a variable is evaluated, the value of the variable 
at that time is used. 


r on ng Values You can store a value to a variable from the Home screen 

hi = Variable or a program using the ISTOH key. Begin on a blank line. 

1. Enter the value that you want to store (which can be an 
expression). 

2. Press ISTOH . The symbol * is copied to the cursor 
location. 


displaying a 
•ariable Value 

=CL (Recall) 


3. Press I ALPHA! , then the letter of the variable to which 
you want to store the value. 

4. Press I ENTER I . If you entered an expression, it is 
evaluated. The value is stored in the variable. 


|5+8 A 3*Q 

5i7| 

To display the value of a variable, enter the name on a 
blank line on the Home screen, and press I ENTER I . 

You can copy variable contents to the current cursor 
location. Press [2nd] [RCL], and then enter the name of the 
variable in one of the following ways: 

• Press I ALPHA I and then the letter of the variable. 

• Press [2nd] and the name of the list. 

• Press IMATRXl and select the name of the matrix. 


• Press [2nd] [Y-VARS] and select the type and name of the 
function. 

• Press IPRGMI and select the name of the program (in the 
program editor only). 


You can edit the characters copied to the expression 
without affecting the value in memory. 


Note: When an error (such as a variable with no assigned 
value) occurs on the RCL line, the name is cleared 
automatically for you to enter the correct name. To leave 
RCL without recalling a value, press ICLEARl . 


_ 
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Last Entry 


Using 
Last Entry 



Multiple Entries 
on a Line 



When you press [enter] on the Home screen to evaluate 
an expression or execute an instruction, the expression 
or instruction is stored in a storage area called 
Last Entry, which you can recall. When you turn the TI-82 
off, Last Entry is retained in memory. 


You can recall Last Entry and edit it from the Home screen 
or any editor. Press (2nd] [ENTRY], On the Home screen or a 
numeric editor, the current line is cleared and the 
Last Entry is copied to the line. The cursor is positioned at 
the end of the entry. In the program editor, the Last Entry >5 
inserted at the cursor location. Because the TI-82 updates 
the Last Entry storage area only when [ENTER] is pressed, yo_ 
can recall the previous entry even if you have begun 
entering the next expression. However, when you recall 
Last Entry, it replaces what you have typed. 


507 

[ENTER I 

[2nd] [ENTRY] 


5+7 


5+71 


12 


To enter more than one expression or instruction on a line, 
separate them with a colon (:). They are all stored together 
in Last Entry (page 1-14). 


If the previous entry contained more than one expression 
or instruction, separated with a colon (page 1-7), they all 
are recalled. You can recall all entries on a line, edit any of 
them, and then execute all of them. 


Using the equation A=7tr 2 , use trial and error to find the 

radius of a circle that covers 200 square centimeters. Use 8 
as your first guess. 


8 ISTOI [ALPHAI R [2nd] [:] 
[2nd] [it] I ALPHA 1 R [FI 
[ENTER] 

[2nd] [ENTRY] 


S+R: jiR2 

. „ 201.0619298 
8+R:jiR2| 


[M] 0 7 Hoi [INS] .95 
[ENTER] 


8 +R: jiR2 

, _ 201.0619298 
7.95+R: jiR 2 

198.5565097 


Continue until the answer is as accurate as you want 
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-executing 
re Previous 



To execute Last Entry press I ENTER I on a blank line on the 
Home screen; the entry does not display again. 


OISTOI lALPHAl N 

0*N 


1ENTER1 

0 


lALPHAl IM r+l 1 ISTOM lALPHAl N 

N+1*N:N2 


|2ndl r: 1 lALPHAl N EYI 1 ENTER 1 

1 


lENTERl 

4 


1ENTER1 

9 



Accessing a The TI-82 retains as many of the previous entries as is 

Previous Entry possible (up to a total of 128 bytes) in the Last Entry 

storage area. You can access those entries by continuing to 
press [2nd] [ENTRY]. (If a single entry is more than 128 bytes, 
it is retained for Last Entry, but it cannot be placed in the 
Last Entry storage area.) 



1 ISTOR IALPHAI A 
fENTERl 

2 EraE [alpha] B 

I ENTER I 

3 ISTOi lALPHAl C 
fENTERl 

[2nd! [ENTRY] 


l-m 

2+B 

3+C 


1 

2 

3 


3*CI 


Each time you press [2nd] [ENTRY], the current line is 
overwritten. If you press [2nd] [ENTRY] after displaying the 
oldest item, the newest item is displayed. 


f2ndl [ENTRY] 


HR 

2+B 

3*C 


1 

2 

3 


2+BI 


Operating the TI-82 1-15 



















































































Last Answer 


When an expression is evaluated successfully from the 
Home screen or from a program, the TI-82 stores the 
answer to a variable, Ans (Last Answer). Ans may be a 
real number, a list, or a matrix. When you turn the 
TI-82 off, the value in Ans is retained in memory. 


Using Ans in an You can use the variable Ans to represent the last answer 
Expression in most places. Press [MO [ANS] and the variable name Ans 
is copied to the cursor location. When the expression is 
evaluated, the TI-82 uses the value of Ans in the 
calculation. 


Calculate the area of a garden plot 1.7 meters by 4.2 
meters. Then calculate the yield per acre if the plot 
produces a total of 147 tomatoes. 


1.7 0 4.2 

1.7+4.2 


1 ENTER1 

7.14 


147 |tl fail rANSI 

147/flns 


fENTERl 

28.58823529 



Continuing an You can use the value in Ans as the first entry in the next 
Expression expression without entering the value again or pressing 

[Ml [ANS]. On the blank line on the Home screen, enter the 
function. The TI-82 “types” the variable name Ans followed 
by the function. 




5 £0 2 

[enTerI 

5/2 

2.5 

till 

0 9.9 

fins+9.9 


fENTERl 


24.75 


Storing To store an answer, store Ans to a variable before you 

Answers evaluate another expression. 


Calculate the area of a circle of radius 5 meters. Then 
calculate the volume of a cylinder of radius 5 meters and 
height 3.3 meters and store in the variable V. 


[2nd] [ti] 5 E] 

jt5 £ 


lENTERl 

78.53981634 


0 3.3 

flns+3.3 


1 ENTERI 

259.1813939 


[STOIIALPHAI V 

fins-^U 


(ENTERI 

259.1813939 
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1.7+4.2 

7-14 

147/flns 

20.58823529 


^ the first entry in the next 
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the Home screen, enter the 
variable name Ans followed 


5^2 

2.5 

Ftas+9.9 

24.75 


to a variable before you 


To leave the keyboard uncluttered, the TI-82 uses full¬ 
screen menus to access many additional operations. The 
use of specific menus is described in the appropriate 
chapters. 


A menu key may access more than one menu. The names 
of the menus appear on the top line. The current menu is 
highlighted and the items in that menu are displayed. 

Use 0 or 0 to move the cursor to a different menu. 

The number of the current item is highlighted. If there are 
more than seven items on the menu, a i appears on the last 
line in place of the : (colon). Menu items that end in ... 
(ellipsis marks) access another menu. 

There are two methods of selecting from a menu. 

• Press the number of the item you want to select. 

• Use 0 and 0 to move the cursor to the item you want 
to select and then press 1 ENTER 1 . 

.i =. ng a Menu After you make a selection from a menu, you usually are 
* thout Making returned to the screen where you were. 

5 ection 

To leave a menu without making a selection: 

• Press [2nd] [QUIT] to return to the Home screen. 

• Press ICLEARl to return to the screen where you were. 

• Display a different menu by pressing the appropriate 
key, such as 1MATH1 . 

• Select another screen by pressing the appropriate key, 
such as IWINDOWl . 


from 
Menu to 


- v:' “3 an 
r from a 


radius 5 meters. Then 
fer of radius 5 meters and 
be variable V. 


5 * 

78.53981634 

" 13 * 3.3 

259.1813939 

259.1813939 


_ 
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Calculate 6 3 \ r 27. 

1. Press 6. Press IMATHl to display the MATH menu. 


HUM HVP PRB 


rac 
► Dec 
3 :* 

4: *4" 

C| ■ xj- 

6:fMint 
74fMax C 


2. To select 3 V, you may either press 4 or press QBE 
[enTerI . 

3. Press 27 and then press I ENTER I to evaluate the 
expression. 


6 3 427 


IS 
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IARS and Y-VARS Menus 


* - 3 Menu 


* . ARS Menu 


Accessing a 
Name from a 
VARS or 
Y-VARS Menu 


Occasionally you may want to access the names of 
functions and system variables to use in an expression 
or to store to them directly. Use the VARS or Y-VARS 
menus to access the names of variables such as Xmin 
and functions such Yi. 


The VARS menu accesses the names of WINDOW variables 
such as Xmin and Tstep, the user-defined ZOOM variables 
such as ZXmin, graph databases and graph pictures such as 
GDB1 and Pic2, statistics variables such as x, RegEQ and 
Qi, and table variables such as TbIMin. 


Press 1VARSI to display the VARS menu. Some of the items 
access more than one menu of variable names. 


VARS 

1: Wi ndow... 

2: Zoom... 

3: GDB... 

4: Picture... 

5: Statistics... 
6: Table... 

Names of X/Y, T/0, UA/ variables 

Names of ZT/ZY, ZT/Z0, ZU variables 
Names of GDBn variables 

Names of Pic n variables 

X/Y, S, EQ, BOX, PTS variables 

Names of Table variables 

The Y-VARS menu accesses the names of functions and the 
instructions to select or deselect functions from a program 
or the Home screen. 

Press [2nd] [Y-VARS] to display the Y-VARS menu. 

Y-VARS 

1: Function... 

2: Parametric... 
3: Polar... 

4: Sequence... 

5: On/Off... 

Displays names of Y n functions 
Displays names of Xtw, Yt n functions 
Displays names of xn functions 

Displays names of U n, Mn functions 

Lets you select/deselect functions 


1. Press fVARSl or [2nd] [Y-VARS]. The VARS or Y-VARS 
menu is displayed. 

2. Select the type of name you want; Picture... or Polar..., 
for example. 

• In VARS, use 0 or 0 to move to the menu you 
want, if necessary. 

• In Y-VARS, a single menu is displayed. 

3. Select the name you want from the menu. It is copied to 
the cursor location. 
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EOS (Equation Operating System) 


Order of 
Evaluation 


The Equation Operating System (EOS™) defines the 
order in which functions in expressions are entered arc 
evaluated on the TI-82. EOS lets you enter numbers anr 
functions in a simple, straightforward sequence. 


A function returns a value. EOS evaluates the functions in 
an expression in the following order: 


1 

Functions that are entered after the argument, 
such as 2 , ‘ 1 ,!, °, r , T , and conversions. 

2 

Powers and roots, such as 2 A 5 or 5*^32. 

3 

Implied multiplication where the second 
argument is a number, variable name, list, or 
matrix or begins with an open parenthesis, such 

as 4A, 3[B], (A+B)4, or 4(A+B). 

4 

Single-argument functions that precede the 
argument, such as negation, V, sin, or log. 

5 

Implied multiplication where the second 


argument is a multiargument function or a single¬ 
argument function that precedes the argument, 
such as 2nDeriv(A 2 ,A,6) or Asin 2. 


6 

Permutations (nPr) and combinations (nCr). 

7 

Multiplication and division. 

8 

Addition and subtraction. 

9 

Relational functions, such as > or <. 

10 

Logic operator and. 

11 

Logic operators or and xor. 


Within a priority group, EOS evaluates functions from left 
to right. However, two or more single-argument functions 
that precede the same argument are evaluated from right to 
left. For example, sin fPart In 8 is evaluated as 

sin(fPart(ln 8)). 

Calculations within a pair of parentheses are evaluated 
first. Multiargument functions, such as nDeriv(A 2 ,A,6), are 
evaluated as they are encountered. 
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The TI-82 recognizes implied multiplication. For example, 
it understands 2n , 4 sin 46, 5(1+2), and (2*5)7 as implied 
multiplication. 

All calculations inside a pair of parentheses are completed 
first. For example, in the expression 4(1 +2), EOS first 
evaluates the portion inside the parentheses, 1+2, and then 
multiplies the answer, 3, by 4. 

You can omit any right (close) parenthesis at the end of an 
expression. All “open” parenthetical elements are closed 
automatically at the end of an expression and preceding 
the (store) or display conversion instructions. 

Note: If the name of a list or matrix is followed by an open 
parenthesis, it does not indicate implied multiplication. It is 
used to access specific elements in the list (Chapter 11) or 
matrix (Chapter 10). 

To enter a negative number, use the negation function. 
Press O and then enter the number. On the TI-82, negation 
is in the fourth group in the EOS hierarchy. Functions in 
the first group, such as squaring, are evaluated before 
negation. 

For example, -X 2 is a negative number (or 0); "9 2 is -81. 

Use parentheses to square a negative number: (-9) 2 . 


“2 E 

(“ 2 >£ 

"fl2 


Note: Use the 0 key for subtraction and the 0] key for 
negation. If you press 0 to enter a negative number, as in 
9 0 0 7, or if you press 0 to indicate subtraction, as in 
9 0 7, it is an error. If you press I ALPHA! A 0 IALPHA1 B, it is 
interpreted as implied multiplication (A*-B). 


-4 

4 

-4 

4 
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Error Conditions 


The TI-82 detects any errors at the time it evaluates an 
expression, executes an instruction, plots a graph, or 
stores a value. Calculations stop and an error message 
with a menu displays immediately. Error codes and 
conditions are described in detail in Appendix B. 


Diagnosing an 
Error 


If the TI-82 detects an error, it displays the error screen. 



Correcting an 
Error 


The top line indicates the general type of error, such as 

SYNTAX or DOMAIN. Additional information about each 

error message is in Appendix B. 

• If you select Goto, the cursor is displayed at the 
location where the error was detected. 

Note: If a syntax error was detected in the contents of 
a Y= function during program execution, this option 
returns the user to the Y= editor, not the program. 

• If you select Quit or press [2nd] [QUIT] or ICLEARl , you 
return to the Home screen. 

1. Note the type of the error. 

2. Select Goto, if that option is available, and look at the 
expression for syntax errors, especially at and in front 
of the cursor location. 

3. If the error in the expression is not readily apparent, 
turn to Appendix B and read the information about the 
error message. 

4. Correct the expression. 
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OMPtser 2: Math, Angle, and Test Operations 


This chapter describes math, angle, and relational 
operations that are available on the TI-82. The most 
commonly used functions are accessed from the 
keyboard; others are accessed through full-screen 
menus. 


a a gt e r Getting Started: Lottery Chances. 2-2 

i z nsr z s Keyboard Math Operations... 2-3 

MATH MATH Operations. 2-5 

MATH NUM (Number) Operations. 2-9 

MATH HYP (Hyperbolic) Operations. 2-11 

MATH PRB (Probability) Operations. 2-12 

ANGLE Operations . 2-13 

TEST TEST (Relational) Operations . 2-15 

TEST LOGIC (Boolean) Operations. 2-16 
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Getting Started: Lottery Chances 


Getting Started is a fast-paced introduction. Read the chapter for deta s 

Suppose you want to enter a lottery where 6 numbers will be drawn oir 
of 49. To win, you must pick all 6 numbers (in any order). What is the 
probablility of winning if you buy one ticket? What is the probability of 
winning if you buy five tickets? 


1. Determine the number of combinations 149 nCr 6 

possible. On the Home screen, press 49 1 39S381 6 

to enter the total number of items. Press 

[MaThI 0 to display the MATH PRB menu. 

Press 3 or 0 0 [enTerI to select nCr. 

Press 6 to enter the number of items 

selected. - 1 2 3 4 

2. Press 1 ENTER 1 to evaluate the expression. 

This is the total number of possible 
combinations of 6 numbers drawn from a 
set of 49 numbers. With one ticket, you 
have one chance in 13,983,816 of 
winning. 


3. To calculate the probability of winning 
with one ticket, press 1 0 [2nd] [ANS] 

1 ENTER] . The answer is expressed in 
scientific notation on the TI-82 because 
it is so small. The decimal equivalent is 
0.00000007151123842. 


4. To calculate the probability of win ning 
with five tickets, press @ 5 [ENTER] . Again, 
the answer is too small to display in fixed 
notation. The decimal equivalent is 
0.0000003575561921. 
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Keyboard Math Operations 


jction. Read the chapter for details 

*“e r e 6 numbers will be drawn out 
c-ers (in any order). What is the 
ticket? What is the probability of 


ss 

9 

ss 

IIL 


•_ 


49 nCr 6 

13983816 


na 

i 


49 nCr 6 

13983816 

l-'fins 

7.151123S42E-S 


in, 

ted 


49 nCr 6 

13983816 

1/Rns 

0 7.151123S42E-3 
Rns+5 

3.575561921e “7 


The most commonly used math functions are on the 
keyboard. 


Jltti ng Lists with Functions that are valid for lists return a list calculated on 

•jrrcti ons an element-by-element basis. If two lists are used in the 

same expression, they must be the same length. 


• Add) 

- Subtract) 

• Multiply) 
2 vide) 


+ (addition GO), - (subtraction 0), * (multiplication 0), 
and / (division (0) may be used with numbers, 
expressions, lists, or matrices (Chapter 10). 

valueA+valueB, valueA-valueB, 
valueA*valueB, valueA/valueB 


~ - g Functions The trigonometric functions may be used with numbers, 

expressions, or lists. They are interpreted according to the 
current Radian/Degree MODE setting. For example, 

sin 30 in Radian MODE returns -.9880316241; in Degree 
MODE it returns .5. 


sin value , cos value, tan value 

sin” 1 , cos -1 , and tan” 1 are the inverse trig functions 
(arcsine, arccosine, and arctangent). 

sin" 1 value, cos” 1 value, tan” 1 value 

' (Power) A (power 0), 2 (squared 0]), and V" (square root 

2 (Square) [Ml Wl) may be used with numbers, expressions, lists, or 

(Square Root) matrices (Chapter 10). 

value A power, value 2 , V value 

Note: Raising a negative number to a noninteger power 
can result in a complex number, which returns an error. 

” 1 (Inverse) ” 1 (inverse d3) may be used with numbers, expressions, 

lists, or matrices (Chapter 10).The multiplicative inverse is 
the equivalent of the reciprocal, 1/x. 


valued 



Math, Angle, and Test Operations 2-3 

















Keyboard Math Operations (Continued) 


log 

10 A 

In 


e A 


- (Negation) 


abs 


71 (Pi) 


log (logarithm [LOG]), 10 A (power of ten [2nd] [10 37 ]), and 
In (natural log [2nd] [in]) may be used with a number, 
expression, or list. 

log value , 10 *power, In value 

e A (exponential [2nd] [e 37 ]) may be used with a number, 
expression, or list. e A returns the constant e raised to a 
power. e A 1 returns the value of the constant e. 

empower 


e^5 

143.4131591 

e^l 

2.713231323 

- (negation O) returns the negative of a number, 
expression, list, or matrix (Chapter 10). The narrow 
negation symbol (“) distinguishes negation from the 
subtraction or minus □ (-). 

-value 


EOS rules (Chapter 1) determine when negation is 
evaluated. For example, "A 2 returns a negative number 
(squaring is evaluated before negation according to EOS 
rules). Use parentheses to square a negated number, 

("A) 2 . 


22 ,<- 2 > 2 > 

£-4 4 -4 4> 


abs (absolute value) returns the absolute value of a 
number, expression, list, or matrix (Chapter 10). 


abs value 

Pi is stored as a constant in the TI-82. Press [2nd] [ 71 ] to 
copy the symbol n to the cursor location. The number 
3.1415926535898 is used internally in calculations. 
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•u~H MATH Operations 


• --- MATH 

Vtau 


*^ac 


►Dec 


To display the MATH MATH menu, press [math]. When you 
select an item from the menu, the name is copied to the 
cursor location. Functions that are valid for lists return a 
list calculated on an element-by-element basis. 


MATH NUM HYP PRB 


►Frac 

Display answer as fraction 

►Dec 

Display answer as decimal 

3 

Cube 

H 

Cube root 

H 

n th root 

f Mi n ( 

Minimum of a function 

fMax( 

Maximum of a function 

nDeriv( 

Numerical derivative 

fnlnt( 

Function integral 

solve( 

Solution (root) of a function 


►Frac (display as fraction) displays an answer as the 
rational equivalent. The answer may be a number, 
expression, list, or matrix. If it cannot be simplified or the 
denominator is more than three digits, the decimal 
equivalent is returned. ►Frac is valid only at the end of an 
expression. 

expression* Frac 


|l/2+l/3^Frac 
I 5/61 

►Dec (display as decimal) displays an answer in decimal 
form. ►Dec is valid only at the end of an expression, 

expression*Dec 


1/2+1/3►Frac 

5/6 

fins►Dec 

.8333333333 
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MATH MATH Operations (Continued) 


3 (Cube) 


H (Cube Root) 


V (Root) 


fMin( 

fMax( 


3 (cube, MATH MATH item 3) returns the cube of a number, 
expression, list, or square matrix (Chapter 10). 

value 3 


£8 27 64 125> 


H (cube root, MATH MATH item 4) returns the cube root 
of a number, expression, or list. 


Hvalue 


3 T£8?27?64?125> 

(2 3 4 5) 

X V (root, MATH MATH item 5) returns the n th real root of a 
number, expression, or list. 

n th root*4value 


15 X T32 

2 | 

fMin( (function minimum, MATH MATH item 6) and 
fMax( (function maximum, MATH MATH item 7) return the 
value at which the minimum or maximum value of 
expression with respect to variable occurs, between lower 
and upper values for variable, lower must be less than 
upper. fMin( and fMax( are not valid in expression. The 
accuracy is controlled by tolerance (optional; if not 
specified, 1e“5 is used). If there is no finite minimum or 
maximum in the interval, usually (depending on 
expression ) an error occurs. 

iW\r\(expression,variable,lower,upper) or 
M\x\(expression,variable,lower,upper,tolerance) 


fMinCsin fl.- fl? -ji? 

7l> 


-1.570797171 
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nDeriv( (numerical derivative, MATH MATH item 8) returns 
an approximate derivative of expression with respect to 
variable , given the value at which to calculate the 
derivative, and £ (optional; if none is specified, 1 e _ 3 is 
used). 

nDeri ^(expression,variable,value) or 
nDeri v(expression,variable,value,z) 

nDeriv( uses the symmetric difference quotient method, 
which approximates the numerical derivative value as the 
slope of the secant line through the points: 

( value-z , expressionfpalue-e)') and 
lvalue+e,eocpression(value+Ej) 

As £ gets smaller, the approximation usually gets more 
accurate. 


*nlnt( 


nDeri'XFI‘ ,x 3 ? fl?5?. 

01 > 

75.0001 
nDeriy<fl A 3?fl?5n. 

0001) 

r w 

nDeriv( can be used once in expression. Because of the 
method, nDeriv( can return a false derivative value at a 
nondifferentiable point. 


fnlnt( (function integral, MATH MATH item 9) returns the 
numerical integral (Gauss-Kronrod method) of expression 
with respect to variable , given lower limit, upper limit, and 
a tolerance (optional; if none is specified, 1e“5 is used). 

fnI nt (expression,variable,lower,upper) or 
in\n\(expression,variable,lower,upper,tolerance) 


lfnIni<fl E ?fl?0? 1) 

.3333333333 


fnlnt( is not valid in expression. 
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MATH MATH Operations (Continued) 


solve( 


solve( (MATH MATH item 0) returns a solution (root) of 


expression for variable , given an initial guess , a lower 
bound, and an upper bound within which a solution is 
sought (optional, if not specified, lower =r 1e 99 and 
upper- 1e99). 

sol ve{eocpression,variable,guess) or 

sol ve(expression,variable,guess,{lower,upper}) 

expression is assumed equal to zero. The value of variabk 
in memory will not be updated, guess may be a value or a 
list of two values. Values must be stored to every variable 
in expression , except variable , before expression is 
evaluated, lower and upper are entered in list format. 



5 


Controlling the The TI-82 solves equations through an iterative process. 


Solution for 
solve( 


To control that process, you should provide a close bound 
of the solution and at least one initial guess (which must 


be within the bounds). This will help to: 

• Find a solution. 

• Define which solution you want for equations with 
multiple solutions. 

• Find the solution more quickly. 
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•*“H NUM (Number) Operations 


returns a solution (root) of 
an initial guess , a lower 
within which a solution is 
ified, lower=- 1e 99 and 

uess) or 

«£Ss,{/ower,zipper}) 

to zero. The value of variable 
?d guess may be a value or a 
st be stored to every variable 
le, before expression is 
ire entered in list format. 


rough an iterative process, 
should provide a close bound 
'.e initial guess (which must 
nil help to: 


: * ant for equations with 


To display the MATH NUM menu, press [maTh] 0. When 
you select an item from the menu, the name is copied to 
the cursor location. Functions that are valid for lists 
return a list calculated on an element-by-element basis. 


NUM 


MATH NUM HYP PRB 
1: round( 

2:iPart 
3:fPart 
4: int 
5:min( 

6: max( 


Round 
Integer part 
Fractional part 
Greatest integer 
Minimum value 
Maximum value 


round( returns a number, expression, list, or matrix 
rounded to Mecimals (< 9). If # decimals is omitted, value 
is rounded to 10 digits. 

round (value,Mecimals) 

round (value) 


|round<Ji?3) 

| 3.142| 

Part iPart (integer part) returns the integer part or parts of a 

number, expression, list, or matrix (Chapter 10). 

iPart value 

•^art fPart (fractional part) returns the fractional part or parts of 

a number, expression, list, or matrix (Chapter 10). 

fPart value 


iPart “23.45 

“23 

fPart “23.45 

“.45 
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MATH NUM (Number) Operations (Continued) 


P Hyperbolic) Operatioi 


int int (greatest integer) returns the largest integer less than 

or equal to a number, expression, list, or matrix. The value 
is the same as iPart for nonnegative numbers and negative 
integers, but one integer less than iPart for negative 
noninteger numbers. 

int value 


lint “23.45 

-24 

min( min( (minimum value) returns the smaller of valueA or 

max( valueB or the smallest element in a list. If two lists are 

compared, it returns a list of the smaller of each pair of 
elements. 

max( (maximum value) returns the larger of valueA or 
valueB or the largest element in a list. If two lists are 
compared, it returns a list of the larger of each pair of 
elements. 

min (valueA,valueB) or vnax(valueA,valueB) 

min(Zis£) or ma x(list) 

min (UstA,listB) or ma x(listA,listB) 


nax< "7? 9^2) 

4.5 

max<£1?2?3>> 

3 

max<£l ? 2,3} ? £3,2 
£3 2 3> 

Note: The min( and max( functions on the MATH NUM 
menu are the same as the min( and max( functions on the 
LIST MATH menu. 
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To display the MATH HYP rr 
you select an item from the 
the cursor location. Functic 
return a list calculated on a a 


MATH NUM 

HYP PRB 

1:sinh 

Hype 

2:cosh 

Hype 

3:tanh 

Hype 

4: si nh' 1 

Hvpe 

5: cosh' 1 

Hype 

6:tanh" 1 

Hype 


sinh, cosh, and tanh are the 

are valid for lists. 

sinh value 


sinh .5 

. 5210953055j 

sinh -1 , cosh -1 , and tan h_ * i 

hyperbolic arccosine, and h ; 
respectively. They are : 

sinh -1 value 


sinh" 1 £0? 1> 

£0 .881373587> 


Math. Angk 




















■Hi - - HYP (Hyperbolic) Operations 


To display the MATH HYP menu, press ImathI 0 0. When 
you select an item from the menu, the name is copied to 
the cursor location. Functions that are valid for lists 
return a list calculated on an element-by-element basis. 



aawr 

US 

mm 


antr 1 

h -1 

■amtfr 1 


MATH NUM HYP PRB 
1 :sinh 
2 :cosh 
3:tanh 
4:sinh' 1 
5:cosh" 1 
6 :tanh" 1 


Hyperbolic sine 
Hyperbolic cosine 
Hyperbolic tangent 
Hyperbolic arcsine 
Hyperbolic arccosine 
Hyperbolic arctangent 


sinh, cosh, and tanh are the hyperbolic functions. They 
are valid for lists. 

sinh value 


sinh -5 

.5210953055 

sinh -1 , cosh -1 , and tanh -1 are the hyperbolic arcsine, 
hyperbolic arccosine, and hyperbolic arctangent functions, 
respectively. They are valid for lists. 

sinh -1 value 


sinh" 1 
£0 . 


< 0 ? 1 > 

8813735S7> 
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MATH PRB (Probability) Operations 


MATH PRB 
Menu 


rand 


nPr 


nCr 


! (Factorial) 


To display the MATH PRB menu, press [math! 0. When 
you select an item from the menu, the name is copied to 
the cursor location. Functions that are valid for lists 
return a list calculated on an element-by-element basis. 


MATH NUM HYP PRB 

Island Random number generator 

2 : nPr Number of permutations 

3: n C r Number of combinations 

4: ! Factorial 


rand (random number) generates and returns a random 
number greater than 0 and less than 1. A random number is 
generated from a seed value. To control a random number 
sequence, first store an integer seed value in rand. If you 
store 0 to rand, the TI-82 uses the factory-set seed value. 
When you reset the TI-82, rand is set to the factory seed. 

10+rand:rand*3 I 

| 2.83079220?| 

nPr (number of permutations) returns the number of 
permutations of items taken number at a time, items and 
number must be nonnegative integers. 

items nPr number 

nCr (number of combinations) returns the number of 
combinations of items taken number at a time, items and 
number must be nonnegative integers. 

items nCr number 


5 nPr 2 

20 

5 nCr 2 

10 

! (factorial) returns the factorial of a positive integer 
between 0 and 69. 

value\ 
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Operations 



degree) 


-jte) 


Radians) 


To display the ANGLE menu, press [ 2 nd) [ANGLE]. The 
ANGLE menu displays angle indicators and instructions. 
When you select an item from the menu, the name is 
copied to the cursor location. Angle entries are 
interpreted according to the Radian/Degree MODE 
setting. 


ANGLE 

1:° 

Degree notation 

2: 1 

Minute notation 

3: r 

Radian notation 

4: ►DMS 

Display as degree/minute/second 

5: R^Pr( 

Returns R, given X and Y 

6: R^P0( 

Returns 0, given X and Y 

7: P^Rx( 

Returns X, given R and 0 

8: P^Ry ( 

Returns Y, given R and 0 


Note: Do not enter DMS numbers as 54°32 , 30" on the 
TI-82. 54°32' is interpreted as implied multiplication of 
54° and 32', and" is a quote mark used to enter text. 

°(degree) lets you designate angle as degree, regardless of 
the current angle MODE setting, angle may be a list. 

angle 0 

' (minute) lets you enter numbers in DMS format. Degrees, 
minutes, and seconds may have decimal places, but must 
be entered as numbers, not as expressions. 

degrees'minutes'seconds' 

For example, enter 54 l 32'30' for 54 degrees, 32 minutes, 

30 seconds. 


54 1 32 1 30 1 #2 

109.0833333 


Note: The MODE setting must be Degree for the TI-82 to 
interpret this entry as degrees, minutes, and seconds. 

In Radian MODE, enter 54'32 , 30 , °. 


r (radian) lets you designate angle as radian, regardless of 
the current angle MODE setting, angle may be a list. 


angle r 
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ANGLE Operations (Continued) 


Relational) Ope 


►DMS 


►DMS (display as degree/minute/second) displays ans a 
in degree, minute, second format. The MODE setting 
be Degree for the TI-82 to interpret answer as degrees 
minutes, and seconds. ►DMS is valid only at the end o: a 
line. 

answer* DMS 



R^Pr( 

R^P0( 

P^Rx( 

P^Ry( 


54'32 1 30 1 *2 

109-0833333 
fins►DMS 

109°5 , 0 M 

R^Pr (converts rectangular to polar and returns R, and 
R^P0( converts rectangular to polar and returns 0, give: \ 
and Y rectangular coordinate values. 

R*Pr(X,Y) 

R*PQ(X,Y) 


R^Pr< “1?0> 

F>P9<-1 ? 0> 

3.141592654 

P^Rx( converts polar to rectangular and returns X, and 
P^Ry( converts polar to rectangular and returns Y, given B 
and 0 polar coordinate values. 

P^Rx(i2,0) 

P^Ry(R,0) 


P^Rx<l 

PtRy(l> ji) 


-1 

0 


"ests 
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To display the TEST 
you select from the v 
cursor location. Thes 
•scjm a list cakx at= 


TEST LOGIC T 

Is- E 

2:* N 

3:> G 

4:> G 

5:< L 

6:< L 


Relational operators < 
return 1 if the test is z 
and valueB can be m 
(Chapter 10), but the? 
Relational operators 2 
program flow and ir * 
function over specific 

volueA=xalueB 


C1?2?3>=C3>2j :: 

C0 1 i 
ci ? 2,3>*c3,2,i: 
ci e 

Cl?2?3><C3?2» i: 

Cl 0 \ 

Relational operators 2 

functions accord^!: 

• The expression 2- 
addition firs: beca 
compares 4 to a 

• The express::: 2- 
performs the reli~ 
parentheses, and t 


Math. 































"EST (Relational) Operations 


To display the TEST TEST menu, press [2nd] [TEST]. When 
you select from the menu, the name is copied to the 
cursor location. These functions are valid for lists; they 
return a list calculated on an element-by-element basis. 


IS EST 


TEST LOGIC True if: 

1: * Equal 

2: * Not equal to 

3: > Greater than 

4: > Greater than or equal to 

5: < Less than 

6 :<Less than or equal to 


Relational operators compare valueA and valueB and 
return 1 if the test is true or 0 if the test is false. valueA 
and valueB can be numbers, expressions, lists, or matrices 
(Chapter 10), but they must match in type and dimension. 
Relational operators are often used in programs to control 
program flow and in graphing to control the graph of a 
function over specific values. 

valueA-valueB 


■Cl?2?3>=£3?2? 1> 
03 1 0} 

■C1?2?3>^C3?2? 1> 
<1 0 1 > 

a ? 2 ? 3X<3 ? 2 ? l> 

a 0 0 } 


- s n g Tests Relational operators are evaluated after mathematical 

functions according to EOS rules (Chapter 1). 

• The expression 2+2=2+3 returns 0. The TI-82 does the 
addition first because of EOS rules, and then it 
compares 4 to 5. 

• The expression 2+(2=2)+3 returns 6. The TI-82 first 
performs the relational test because it is in 
parentheses, and then it adds 2,1, and 3. 
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TEST LOGIC (Boolean) Operations 


To disptay the TEST LOGIC menu, press [ 2 nd] [test 2 ] 
When you select from the menu, the name is copied « 
the cursor location. They are valid for lists; they re-jTrt 
list calculated on an element-by-element basis 


TEST LOGIC 
Menu 


TEST LOGIC 


True if: 

Both values are nonzero (true) 
At least one value is zero (false) 
Only one value is zero (false) 
The value is zero (true) 


1: and 
2: or 
3: xor 
4: not 


Boolean operators are often used in programs to contra; 
program flow and in graphing to control the graph of a 
function over specific values. Values are interpreted as 
zero (false) or nonzero (true). 

and, or , and xor (exclusive or) return a value of 1 if i 
expression is true or 0 if the expression is false, accord 
to the table below. valueA and valueB can be expressi 03 

valueA and valueB 
valueA or valueB 
valueA xor valueB 


valueA 

valueB 


and 

or 

xor 

*0 

*0 

returns 

1 

1 

0 

*0 

0 

returns 

0 

1 

1 

0 

*0 

returns 

0 

1 

1 

0 

0 

returns 

0 

0 

0 


not returns 1 if value (which can be an expression) is 0. 
not value 


Using Boolean Boolean logic is often used with relational tests. In a 


Operations program, the following instructions store 4 into C: 


PROGRAM:BOOLEAN 

; ■ 7ad 
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Chapter 3: Function Graphing 


This chapter describes function graphing on the TI-82 in 
detail. It also lays the foundation for using the other 
graphing features of the TI-82. 


rT cc n e r Getting Started: Graphing a Circle .,. 3-2 

l a rt en ts Defining a Graph....... 3-3 

Setting Graph Modes .... 3-4 

Defining Functions in the Y= List ......... . 3-5 

Selecting Functions.. *.. 3-7 

Defining the Viewing WINDOW ... 3-8 

Setting WINDOW FORMAT ... 3-10 

Displaying a Graph.... 3-11 

Exploring a Graph with the Free-Moving Cursor .., 3-13 

Exploring a Graph with TRACE. 3-14 

Exploring a Graph with ZOOM . 3-16 

Using ZOOM MEMORY... 3-19 

Setting ZOOM FACTORS ... 3-20 

Using CALC (Calculate) Operations ............ 3-21 
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Getting Started: Graphing a Circle 


i 


2 . 


3. 


4. 


Getting Started is a fast-paced introduction. Read the chapter for detal s 

Graph a circle of radius 10, centered on the origin in the standard 
viewing window. To graph a circle, you must enter separate formulas 
for the upper and lower portions of the circle. Then use ZOOM Square 
to adjust the display to make the functions appear as a circle. 


In Func MODE, press [Y=) to display the 
Y= edit screen. Press [2nd] [V] [Q 100 □ 
[xTnel HH HI IenTerI to enter the 
expression to define the top half of the 
circle, Yi=V{100-X 2 ). 

The bottom half of the circle is defined 
by Y2=-V(100-X 2 ). However, on the 
TI-82 you can define one function in 
terms of another, so to define Y 2 =~Yi, 
press O [Ml [Y-VARS] (to display the Y= 
variables menu) 1 (to select Function...) 
1 (to select Yi). 

Press [zoom] and then select ZStandard. 
This is a quick way to reset the WINDOW 
variables to the standard values. It also 
graphs the functions; you do not need to 
press [GRAPH I . 

Notice that the functions appear as an 
ellipse in the standard viewing window. 


To adjust the display so each “dot” 
represents an equal width and height, 
press fZQOMl and then select ZSquare. The 
functions are replotted and now appear 
as a circle on the display. 


To see the effect of ZSquare on the 
WINDOW variables, press IWINDOWI and 
notice the new values for Xmin, Xmax, 
Ymin, and Ymax. 
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3fe~ - ng a Graph 


lead the chapter for details 

' gin in the standard 
writer separate formulas 
Then use ZOOM Square 
pear as a circle. 


ViBT<100-X £ ) 
V2B-V1 
Vj = 

Vh = 

Y* = 

Vs = 

v?= 

Vb = 




-MlZHUlft FORMAT 

Xnin=; 15.16129... 
Xnax=15.161290... 

XSGl=l 

Vrun="10 
Vnax=10 
Vscl=l 


To define a graph, you set the modes, enter and select 
the functions to graph, and define the viewing WINDOW 
and WINDOW FORMAT. Once you have defined a graph, 
you can plot, display, and explore it. 


jfcrnrg a 


Eactoring a 
Sraph 


There are six basic steps to defining a graph. You may not 
need to do all the steps each time you define a graph. The 
procedures are described in detail on the following pages. 

1. Set the MODE to Func graphing. 

2. Enter or edit a function in the Y= list. 

3. Select the Y= function you want to graph. 

4. Define the viewing WINDOW variables. 

5. Set the WINDOW FORMAT. 

6. Deselect stat plots, if appropriate (Chapter 12.) 

Once you have defined a graph, you can display it and then 
use several tools of the TI-82 to explore the behavior of 
the function or functions. These tools are described later 
in this chapter. 


Sa. ? g a Graph You can store the elements that define the current graph in 
one of six graph databases (Chapter 8). Later, you can 
recall that database to recreate the current graph. 

You can store a picture of the current graph display in one 
of six graph pictures (Chapter 8). Later, you can 
superimpose that picture on the current graph. 
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Setting Graph Modes 


Checking and 
Changing 
Graphing 
Modes 


Setting Modes 
from a Program 


Pressing [mode] displays the current MODE settings 
(Chapter 1). The graphing MODE in function graph -c 
must be Func. 


— 


Press iMODEl to display the MODE settings. The currer: 
settings are highlighted. 




The TI-82 has four graphing modes. 


Func (function graphing) 


• Par (parametric graphing) 

• Pol (polar graphing) 

• Seq (sequence graphing) 

To graph functions, you must select Func (function 
graphing). The basics of graphing on the TI-82 are 
described in this chapter. Differences in parametric 
graphing (Chapter 4), polar graphing (Chapter 5), and 
sequence graphing (Chapter 6) are described in those 
chapters. 


Radian or Degree MODE may affect how some functions 
are interpreted. Connected or Dot affects how the selects: 
functions are plotted. Sequential or Simul affects how 
functions are plotted if you have more than one function 
selected. 


You may set the graphing mode and other modes from a 
program. 


Begin on a blank line in the program editor. Press [MODE] to 
display the interactive MODE selection screen. Use 0,0. 
0, and 0 to place the cursor on the MODE that you want 
to select, and press 1 ENTER I . The name of the MODE is 
copied to the cursor location. 
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-ing Functions in the Y= List 


e current MODE settings 
I MODE in function graphing 


/CDE settings. The current 


g modes. 

g) 

ag) 

5) 

^st select Func (function 
iphing on the TI-82 are 
ifferences in parametric 
• ^iphing (Chapter 5), and 
r *5 are described in those 


tay affect how some functions 
:: Dot affects how the selected 
ential or Simul affects how 
have more than one function 


:de and other modes from a 


program editor. Press [MODEl to 
= selection screen. Use 0,0, 
r on the MODE that you want 
rhe name of the MODE is 

CL 




Pressing [\g accesses the Y= edit screen, where you 
enter the functions to graph. You can store up to ten 
functions in memory at one time. You can graph one or 
more of these functions at a time. 


I me, hg the 
^ircbons in 
tm Y= List 


Press (Y=] to display the Y= edit screen. In the example 
below, the Yi and Y 2 functions are defined. 


YiBTODD-X 2 ) 
YsB-Yi 
Y3 = 


Otf n i ng a New To define a new function, enter an expression on the Y= 

& jrction edit screen. 

1. Move the cursor to the function in the Y= list you want 
to define. If necessary, press ICLEARl to erase a 
previously entered function. 

2. Enter the expression to define the function. 

• You may use functions and variables (including 
matrices and lists) in the expression. If the 
expression evaluates to a value that is not a real 
number, that point is not plotted; an error does not 
occur. 

• The independent variable in the function is X. You 
may press IX.T.el , rather than pressing [ALPHA 1 [x], for 
the X variable. (Func MODE defines the 
independent variable as X.) 

• The expression is stored as one of the ten user- 
defined functions in the Y= list as you enter it. 

3. When you complete the expression, press I ENTER 1 to 
move to the beginning of the next function. 
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Defining Functions in the Y= List (Continued) 


Editing a 
Function 


Clearing a 
Function 


Defining 
Functions from 
the Home 
Screen or a 
Program 


Evaluating Y= 
Functions in 
Expressions 


1. Move the cursor to the function in the Y= list you wan 
to change. 

2. Make the changes. You can press [CLEARl to erase the 
expression and then enter a new expression. 

The expression is stored as one of the ten user-defined 
functions in the Y= list as you enter it. 

To clear or erase a function on the Y= edit screen, pos 
the cursor anywhere on the function, and then press 
fCLEARl . 


1 


Begin on a blank line. Press I ALPHA I ["], enter the 
expression, and then press I ALPHA I ["] again. 

2. Press ISTO^l . 

3. Press [2nd] [Y-VARS], select Function..., and then selec: 
the name of the function, which is copied to the cursx j 
location. 

4. Press I ENTER I to complete the instruction. 

" expression" >Yn 

When the instruction is executed, the TI-82 stores the 
expression to the Y= list, selects the function, and display? 
the message Done. 

You can the calculate the value of a Y= function at a 
specified value of X. For example, if Yi=.2X 3 -2X+6: 


Yi<0> 

YiCC0?1?2?3?4>> 
£6 4.2 3.6 5.4 . 
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Only functions that are selected are graphed. Up to ten 
functions may be selected at one time. 


1 jprimg a You select and deselect (“turn on” and “turn off’) functions 

■*nsbon “On” on the Y= edit screen. The = sign on a selected function is 
m highlighted. To change the selection status of a function: 

1. If the Y= edit screen is not displayed, press |Y=) to 
display the functions. 

2. Move the cursor to the function whose status you want 
to change. 

3. Use 0 to place the cursor over the = sign of the 
function. 

4. Press 1 ENTER 1 to change the status. 

Note: When you enter or edit a function, it is selected 

automatically. When you clear a function, it is deselected. 


-saving the Y= 
t Screen 


>e acting 
r --ctions from 
Te Home 
Screen or a 
^ogram 


To leave the Y= edit screen: 

• Select another screen by pressing the appropriate key, 
such as IGRAPH1 or 1W1ND0WI . 

• Press [2nd] [QUIT ] to return to the Home screen. 

1. Begin on a blank line. Press [2nd] [Y-VARS] and select 
On/Off... . The ON/OFF menu is displayed. 

2. Select the instruction you want, FnOn or FnOff. It is 
copied to the cursor location. 

3. If you want to turn specific functions on or off, enter 
the number of the function(s), separated by commas. 

When the instruction is executed, the status of each 

function in the current graph mode is set appropriately and 

Done is displayed. 


FnOn 

FnOff 

FnOn functionl,function *},... 

FnOff functionl,function2 ,... 

For example, in Func MODE, FnOff :FnOn 1,3 turns off all 
functions in the Y= list and then turns on Yi and Y3. 
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Defining the Viewing WINDOW 


TI-82 Viewing 
WINDOW 


Checking the 

Viewing 

WINDOW 


Changing a 
WINDOW 
Variable Value 


The WINDOW variables determine the boundaries and 
other attributes of the viewing WINDOW. The WINDOW 
variables are shared by all graphing modes. 


The viewing WINDOW of the TI-82 is the portion of the 
coordinate plane defined by Xmin, Xmax, Ymin, and Ymax 
The distance between tick marks is defined by Xscl for the 
X axis and Yscl for the Y axis. 



; s Ymax 

^.Xmin 

: Xscl 

1 1 

Ymin ^ 

Xmax / 

:z Yscl 


Press IWINDOWI to display the current WINDOW variable 
values. The values shown here are the standard values. 


Xnax=10 

Xscl=l 

Ynin=“10 

Vnax=10 

Yscl=l 


FORMAT 


1. Press 0 to move to the WINDOW variable you want to 
change. 

2. To enter a real value (which can be an expression), you 
may do any of the following: 

• Position the cursor and then make the changes. 

• Press ICLEARl to clear the value and then enter a new 
value. 

• Begin entering a new value. The original value is 
cleared automatically when you begin typing. 

3. Press I ENTER! , 0, or 0. If you entered an expression, it 
is evaluated. The new value is stored. 

Xmin must be less than Xmax and Ymin must be less than 
Ymax, or you will get an error message when you press 
IGRAPHI . To turn off the tick marks, set Xscl=0 or Yscl=0. 
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To leave the WINDOW edit screen: 

• Select another screen by pressing the appropriate key, 
such as IGRAPHI or [Y=]. 

• Press [2nd] [QUIT ] to return to the Home screen. 

Begin on a blank line. 

1. Enter the value you want to store (which can be an 
expression). 

2. Press ISTQ^I . 

3. Press 1VARSI to display the VARS menu. 

4. Select Window... to display the WINDOW variables. 

5. Select the WlNDOW variable to which you want to 
store. The name of the variable is copied to the cursor 
location where you are editing. 

6. Press I ENTER I to complete the instruction. 

When the instruction is executed, the TI-82 stores the 
value in the WINDOW variable. 

Note: You can use a WINDOW variable in an expression by 
performing steps 3,4, and 5. 

The variables AX and AY define the distance between the 
centers of two adjoining pixels on a graph (graphing 
accuracy). 

(Xmax - Xmin) (Ymax - Ymin) 

AX = - AY = - 

94 62 

AX and AY are not on the WINDOW screen; they are 
accessible through the VARS Window menu. AX and 
AY are calculated from Xmin, Xmax, Ymin, and Ymax 
when a graph is displayed. 

You can store values directly to AX and AY, in which case 
Xmax and Ymax are calculated from AX, Xmin, AY, and 
Ymin immediately. 


Function Graphing 3-9 



















Setting WINDOW FORMAT 


WINDOW FORMAT determines how a graph appears m 
the display. WINDOW FORMAT settings apply to al 
graphing modes. 


Checking 

WINDOW 

FORMAT 


Changing 

WINDOW 

FORMAT 


RectGC 

PolarGC 


CoordOn 

CoordOff 


GridOff 

GridOn 


AxesOn 

AxesOff 

LabelOff 

LabelOn 


To display the WINDOW FORMAT screen, press IWINl:* 
0. The current settings are highlighted. 


WINDOW FORMAT 
RectGC PolarGC 
CoordOn CoordOff 
GridOff GridOn 
AxesOn AxesOff 
LabelOff LabelOn 


Sets rectangular or polar cursor 
Sets cursor coordinates on or of 
Sets grid off or on 
Sets axes on or off 
Sets axes label off or on 


1. Move the cursor to the row of the setting you want:: 
change. The setting the cursor is on blinks. 


2. Move the cursor to the setting you want and press 
[enTerI . 


The cursor coordinate setting determines if the cursor 
location is displayed (if CoordOn) as rectangular 
coordinates X and Y or polar coordinates R and 0. It also 
determines which variables are updated. In RectGC 
(rectangular graphing coordinates) FORMAT, plotting the 
graph, moving the free-moving cursor, or tracing updates 
and displays X and Y. In PolarGC (polar graphing 
coordinates) FORMAT, X, Y, R, and 0 are updated, and R 
and 0 are displayed. 

CoordOn (coordinates on) displays the function number rr. 
the upper-right comer and the cursor coordinates at the 
bottom of the graph. CoordOff (coordinate off) does not 
display the function number or the coordinates for the 
free-moving cursor or during TRACE. 


Grid points correspond to the axis tick marks. GridOff 
does not display grid points. GridOn does display the grid 
points. 

AxesOn displays the axes. AxesOff does not display the 
axes. It overrides the Axis Label setting. 

LabelOn and LabelOff determine whether to display a 
label for the axes (X and Y or R and 0). 
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ng a Graph 


Pressing [graph! graphs any functions selected on the Y= 
edit screen. The current MODE settings apply, and the 
current values of the WINDOW variables define the 
viewing WINDOW. 




Snort Graph 


Press IGRAPHl to display the graph of the selected function 
or functions. (Some operations, such as TRACE and the 
ZOOM CALC operations, display the graph automatically.) 
As a graph is plotted, the busy indicator is on and X and Y 
are updated. 

Note: While a graph is being plotted, you can: 

• Press 1 ENTER I to pause graphing, then press 1 ENTER I to 
resume plotting. 

• Press [ON] to stop graphing, then press [GRAPH 1 to start 
over. 

When you press IGRAPHl , Smart Graph displays the graph 
screen immediately if nothing has changed that requires 
the functions to be replotted since the last time the graph 
was displayed. 

If you have not changed any of the following since the 
graph was last displayed, Smart Graph displays the graph 
immediately. If you have changed one or more of these, 
pressing IGRAPHl replots the graph based on the new values. 

• Changed a MODE setting that affects graphs. 

• Changed a function. 

• Selected or deselected a function. 

• Changed the value of a variable in a selected function. 

• Changed a WINDOW variable or a FORMAT setting. 

• Cleared drawings by selecting ClrDraw (Chapter 8). 

• Changed a STAT PLOT definition (Chapter 12). 
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Displaying a Graph (Continued) 


Graphing a 
Family of 
Curves 


If you enter a list (Chapter 11) as an element in an 
expression, the TI-82 plots the function for each value 
the list, graphing a family of curves. (In Simul, it 
functions for the first element, and so on.) 



(2,4,6}sin X graphs three functions: 2 sin X, 4 sin X, a:-: 
6 sin X. 
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Ea: : ri ng a Graph with the Free-Moving Cursor 


While a graph is displayed, you can move the free- 
moving cursor anywhere on the graph and display the 
coordinates of any location on the graph. 


• :. ng 


inching 

accuracy 


You can use 0,0,0, or 0 to move the cursor around the 
graph. When you first display the graph, no cursor is 
visible. As soon as you press 0,0,0, or 0, the cursor 
moves from the center of the viewing window. 

As you move the cursor around the graph, the coordinate 
values of the cursor location are displayed at the bottom of 
the screen (if CoordOn). Coordinate values generally 
appear in normal floating-decimal format. The numeric 
display settings on the MODE screen do not affect 
coordinate display. 

To see the graph without the cursor or coordinate values, 
press 1CLEAR1 or 1 ENTER 1 . When you press 0,0,0, or 0, the 
cursor moves from same position. 

The free-moving cursor moves from dot to dot on the 
screen. When you move the cursor to a dot that appears to 
be “on” the function, it may be near, but not on, the 
function; therefore, the coordinate value displayed at the 
bottom of the screen is not necessarily a point on the 
function. To move the cursor along a function, use TRACE 
(page 3-14). 

The display coordinate values of the free-moving cursor 
approximate actual math coordinates accurate to within 
the width/height of the dot. As Xmin and Xmax (and Ymin 
and Ymax) get closer together (after a Zoom In, for 
example), graphing accuracy increases, and the coordinate 
values more closely approximate the math coordinates. 


♦ Free-moving cursor 
“on” the curve 
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Exploring a Graph with TRACE 


Beginning a 
Trace 


Moving along a 
Function 


Panning to the 
Left or Right 


QuickZoom 


TRACE moves the cursor from one plotted point to 
next along a function, while displaying the cursor 
coordinates at the bottom of the screen. 


Press |TRACE| to begin a trace. If the graph is not displar^t 
already, the TI-82 displays it. The cursor is on the first 
selected function in the Y= list at the middle X value or n 
screen. The number of the function shows at the upper 
right of the display. 

0 and 0 move the cursor along the function. Each pres 
moves the cursor from one plotted point to the next 
[Ml 0 and [ 2 nd] 0 m0 ve the cursor five plotted points a -1 
time. The Y value is calculated from the X value; that is. 
Y=Yn(X). If the function is undefined at an X value, the T 
value is blank. 



♦ TRACE cursor on the 
curve. 


If the Y value of a function is above or below the viewing 
window, the cursor disappears as you move it to that 
portion of the function; however, the coordinate values at 
the bottom of the screen indicate the cursor coordinates. 

If you trace a function off the left or right edge of the 
screen, the viewing window automatically pans to the len 
or right. Xmin and Xmax are updated to correspond to ti t 
new viewing window. 

While tracing, you can press [ENTER] to adjust the viewing 
WINDOW so that the cursor location becomes the center 
of the new viewing WINDOW, even if the cursor is above a 
below the display. This allows “panning” up and down. 
After QuickZoom, the cursor remains in TRACE. 
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■to* rc *"t>m To trace another selected function on the graph, use 0 or 
%wpcr.cir to 0 to move the cursor to that function. The cursor 

r ; : n movement is based on the order of the selected functions 

in the Y= list, not the appearance of the functions as 
graphed on the screen. The cursor moves to the new 
function at the same X value. The function number in the 
upper right comer of the display changes. 

jm rg TRACE To leave TRACE: 

• Select another screen by pressing the appropriate key, 
such as IWINDOWl or [ZOOM] . 

• Press [2nd] [QUIT] to return to the Home screen. 

The TRACE cursor remains in the same location if you 
leave TRACE and return, if Smart Graph has not caused the 
graph to be replotted. 

J r 3 TRACE in On a blank line in the program editor, press [TRACE) . The 
. : -ogram instruction Trace is copied to the cursor location. When 

the instruction is encountered during program execution, 
the graph is displayed with the TRACE cursor on the first 
selected function. As you trace, the cursor coordinate 
values are updated. When you are done tracing functions, 
press I ENTER I to resume program execution. 
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Exploring a Graph with ZOOM 


ZOOM 

Menu 


ZBox 


Pressing [zoom] accesses a menu that allows you to 
adjust the viewing WINDOW of the graph quickly in a 
variety of ways. Ail of the ZOOM commands are 
accessible from programs. 


ZOOM MEMORY 
IsZBox 
2: Zoom In 
3: Zoom Out 
4: ZDecimal 
5: ZSquare 
6: ZStandard 
7: ZTrig 
8: ZInteger 
9: ZoomStat 


Draws box to define viewing WINDOW 
Magnifies graph around cursor 
Views more of graph around cursor 
Sets .1 as dot size 

Sets equal sized dots on X and Y axes 
Sets standard WINDOW variables 
Sets built-in trig WINDOW variables 
Sets integer values on X and Y axes 
Sets values for current lists 


ZBox lets you use the cursor to select opposite comers of 

a box to define a new viewing WINDOW. 

1. Select ZBox from the ZOOM menu. The different 
cursor at the center of the screen indicates that you are 
using a ZOOM instmction. 

2. Move the cursor to any comer of the box you want to 
define and then press I ENTER I . As you move the cursor 
away from the point just selected, you see a small 
square dot, indicating that the first comer is selected. 

3. Move the cursor to the diagonal comer of the box you 
want to define. As you move the cursor, the boundaries 
of the box change on the screen. 



Note: You can cancel ZBox any time before you press 
IenTerI by pressing ICLEARl . 

4. When the box is defined as you want it, press IENTERI to 
replot the graph. 

You can repeat steps 2 through 4 to do another ZBox. To 
cancel ZBox, press ICLEARl . 
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Zoom In magnifies the graph around the cursor location. 
Zoom Out displays a greater portion of the graph, centered 
on the cursor location, to provide a more global view. The 
XFact and YFact settings determine the extent of the 
zoom. 

1. After checking or changing XFact and YFact 
(page 3-20), select Zoom In from the ZOOM menu. 

Notice the different cursor. It indicates that you are 
using a ZOOM instruction. 

2. Move the cursor to the point that you want as the 
center of the new viewing WINDOW, then press I ENTER I . 

The TI-82 adjusts the viewing WINDOW by XFact and 
YFact, updates the WINDOW variables, and replots the 
selected functions, centered on the cursor location. 

3. To zoom in on the graph again: 

• To zoom in at the same point, press I ENTER I . 

• To zoom in at a new point, move the cursor to the 
point that you want as the center of the new 
viewing WINDOW and then press I ENTER I . 

The procedure for Zoom Out is the same as for Zoom In. 
To leave Zoom In or Zoom Out: 

• Select another screen by pressing the appropriate key, 
such as (Trace! or IGRAPHI , 

• Press [2nd] [QUIT] to return to the Home screen. 
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Exploring a Graph with ZOOM (Continued) 


ZOOM MEMORY 


ZDecimal 


ZSquare 


ZStandard 


ZTrig 


Zlnteger 


ZoomStat 


ZDecimal replots the functions immediately, updating dx: 
WINDOW variables to preset values that set AX and AY 
equal to .1 and defining the X and Y value of each pixe; m | 
one decimal. 


Xmin = -4.7 
Xmax = 4.7 
Xscl = 1 


Ymin = -3.1 
Ymax = 3.1 
Yscl = 1 


W'CUS 


ZSquare replots the functions immediately, redefining te 
WINDOW based on the current WINDOW variables, but 
adjusted in only one direction so that AX=AY. This mate 
the graph of a circle look like a circle. Xscl and Yscl 
remain unchanged. The midpoint of the current graph (rwl 
the intersection of the axes) becomes the midpoint of tf e 
new graph. 

ZStandard replots the functions immediately, updating thJ 
WINDOW variables to the standard values: 


Xmin = -10 
Xmax = 10 
Xscl = 1 


Ymin = -10 
Ymax = 10 
Yscl = 1 


ZTrig replots the functions immediately, updating the 
WINDOW variables to preset values appropriate for trig 
plotting functions. In Radian MODE these are: 

Xmin = -(47/24)71; Ymin = -3 
Xmax = (47/24>Tt Ymax = 3 
Xscl = ti/2 Yscl = 1 

Zlnteger redefines the viewing WINDOW so AX=1 and 
AY=1, Xscl=10, and Yscl = 10 , replotting the functions 
after you move the cursor to the point that you want as the 
center of the new WINDOW and press I ENTER 1 . 

ZoomStat redefines the viewing WINDOW so that all 
statistical data points are displayed. For one-variable plots 
(histograms and box plots), only Xmin and Xmax are 
adjusted. If the top of the histogram is not shown, use 
TRACE to determine the value for Ymax. 
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ZOOM MEMORY 
1: ZPrevious 
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ZPrevious allows you to return to the WINDOW displayed 
prior to the previous ZOOM. ZoomSto stores the values 
of the current WINDOW variables to user-defined ZOOM 
MEMORY variables. ZoomRcl changes the WINDOW to 
the values stored with ZoomSto. 


ZOOM MEMORY 
1:ZPrevious 
2:ZoomSto 
3:ZoomRcl 
4: SetFactors... 


Uses previous viewing WINDOW 
Stores user-defined WINDOW 
Recalls user-defined WINDOW 
Changes Zoom In, Zoom Out factors 


When you select ZPrevious from the ZOOM MEMORY 
menu, the graph is replotted using the WINDOW variables 
of the graph displayed prior to the previous ZOOM that you 
did. 

To store the current viewing WINDOW, select ZoomSto 
from the ZOOM MEMORY menu. The graph is displayed if 
necessary, and the values of the current WINDOW 
variables are stored in the user-defined ZOOM variables: 
ZXmin, ZXmax, ZXsci, ZYmin, ZYmax, and ZYscl. The 
action is immediate, there is no prompting on the display. 

These variables are global; they apply to all graphing 
modes. For example, changing the value of ZXmin in Func 
MODE also changes it in Par MODE. 

The user-defined WINDOW variables contain the standard 
values until you store to them the first time. 

To view the selected graphing functions in the user-defined 
WINDOW, select ZoomRcl from the ZOOM MEMORY 
menu. The WINDOW variables are updated with the user- 
defined values, and the graph is plotted. 

From the Home screen or a program, you can store 
directly to any of the user-defined ZOOM variables. 

From a program, you can select the ZoomSto or ZoomRcl 
instructions from the ZOOM MEMORY menu. 
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Setting ZOOM FACTORS 


ZOOM 

FACTORS 


Checking XFact 
and YFact 


Changing XFact 
and YFact 


Leaving ZOOM 
FACTORS 


The ZOOM FACTORS, XFact and YFact, determine the 
extent of the change for the viewing window created tig 
Zoom in or Zoom Out on a graph. 


ZOOM FACTORS are positive numbers (not necessaril; 
integers) greater than or equal to 1. They define the 
magnification or reduction factor used to Zoom In or 
Zoom Out around a point. 

To review the current values of XFact and YFact, selec: 
SetFactors... from the ZOOM MEMORY menu. The ZOZ W 
FACTORS screen appears (the values shown are the 
standard values). 


ZOOM FACTORS 
XFaci=4 
YFact=4 


To change XFact or YFact: 

• Enter a new value. The original value is cleared 
automatically when you begin typing. 

• Position the cursor over the digit you want to change. 
Then type over it or use IDEU to delete it. 

To leave ZOOM FACTORS: 

• Select another screen by pressing the appropriate key. 
such as 1 WINDOW! or [ZOOM] . 

• Press [2nd] [QUIT] to return to the Home screen. 
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M •: CALC (Calculate) Operations 
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: --ATE 


Pressing [2nd ] [CALC] (above [trace l ) accesses a menu 
with operations you can use to analyze the current graph 
functions. You are prompted to specify the function(s), 
interval, and point. 


CALCULATE 

1:value 

Calculates function value for given X 

2: root 

Finds root of function 

3: minimum 

Finds minimum of function 

4: maximum 

Finds maximum of function 

5:intersect 

Finds intersection of functions 

6:dy/dx 

Finds numeric derivative of function 

7: Jf(x)dx 

Finds numeric integral of function 


value evaluates currently selected functions for a specified 
value of X. 

1. Select value from the CALC menu. The current graph is 
displayed, with a prompt for you to enter X. 



)... 

Eval X= 



2. Enter a real value for X between Xmin and Xmax 
(which can be an expression). Note: When there is a 
value enter ed for X , 1CLEAR1 clears the value; when there 
is no value, 1 clear 1 cancels value. 

3. Press 1 ENTER 1 . The result cursor is on the first selected 
function in the list at the entered X and the coordinate 
values are displayed (even if you have selected 
CoordOff on the WINDOW FORMAT screen). 

4. Press 0 or 0 to move the cursor between functions at 
the entered X value. When 0 or B are pressed, the free- 
moving cursor appears. It cannot necessarily move 
back to the X value. 


Function Graphing 3-21 




























Using CALC (Calculate) Operations (Continued) 


root (CALC item 2) uses solve( (Chapter 2) to find rt e - 
(zero or X-intercept) of a function. Selecting good vzL x 
for the bounds and a guess help it find the correct rc: -1 
find it more quickly. 

1. Select root from the CALC menu. The current gra: : 
displayed, with a prompt to enter Lower Bound. 

2. Use 0 or 0 to move the cursor to the function fc r 
which you want to find the root. 

3. Move the cursor to the X value you want for the lov^ 
bound of the interval and press I ENTER I . A ► indicate: m 
the top of the display shows the lower bound. 

4. Set the upper bound in the same way. An indicator 
shows the upper bound. 



l 


5. You are prompted for a Guess to help the TI-82 find 
correct root and to find it more quickly. 

6. Use 0 or 0 to move the cursor to a point near the ro: 
of the function, between the bounds. Press I enter I . 

The result cursor is on the solution and the coordinate 
values are displayed (even if you have selected CoordOf 
on the WINDOW FORMAT screen). When you press 0,0. 
0, or 0, the free-moving cursor appears. 
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minimum (CALC item 3) and maximum (CALC item 4) find 
the minimum or maximum of a function in a specified 
interval to a tolerance of 1 e-5. 

1. Select minimum or maximum from the CALC menu. 
The current graph is displayed. 

2. Set Lower Bound, Upper Bound, and Guess as described 
for root. 

The result cursor is on the solution and the coordinate 
values are displayed (even if you have selected CoordOff 
on the WINDOW FORMAT screen). When you press 0,0, 
0, or 0, the free-moving cursor appears. 

intersect (CALC item 5) finds the intersection of two 
functions to a tolerance of 1 e- 5. The intersection must 
appear on the display. 

1. Select intersection from the CALC menu. The current 
graph is displayed and you are prompted to select the 
First curve. 



2. Use 0 or 0 to move the cursor to the first function 
and press I ENTER I . 

3. Use 0 or 0 to move the cursor to the second function 
and press 1 ENTER I . 

The result cursor is on the solution and the coordinate 
values are displayed (even if you have selected CoordOff 
on the WINDOW FORMAT screen). When you press 0,0, 
0, or 0, the free-moving cursor appears. 
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Using CALC (Calculate) Operations (continued) 


dy/dx 


|f(x)dx 


dy/dx (numerical derivative, CALC item 6) finds the 
numerical derivative (slope) of a function at a point with 

1 dispfeyed^ ^ CALC menU ' 1116 current grapr 1 

2. Move the cursor to the X value at which you want to 
calculate the derivative and press (ENTER I . 

The result cursor is on the solution and the coordinate 
values are displayed (even if you have selected CoordO" 

pj ? r 6 n'll 0 9 W F0RMAT screen). When you press 0, T. 
LJj or Ld, the free-moving cursor appears. 

Jf(x)dx (numerical integral, CALC item 7) finds the 
numerical integral of a function in a specified interval It 
uses the fnlnt( function, with a tolerance of 1 e-5. 

1. Select Jf(x)dx from the CALC menu. The current grant 
is displayed, with a prompt to enter Lower Bound. 

2. Use 0 or 0 to move the cursor to the function for 
which you want to calculate the integral. 

3. Set Lower Limit and Upper Limit as described for root 

V3lUe iS disp ^ yed and the integrated area is 
shaded. When you press 0,0,0, or 0, the free-moving 
cursor appears. s 




/ 

>dx=2 


Note: The shaded area is a drawing. Use ClrDraw or anv 
(Chapter's) mV ° keS Smart Graph t0 clear the shaded area 
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HS (Continued) 


Chapter 4: Parametric Graphing 


This chapter describes how to graph parametric 
equations on the TI-82. Before doing parametric 
graphing, you should be familiar with Chapter 3, 
Function Graphing. 


CALC item 6) finds the < ^H > P a pier Getting Started: Path of a Ball .. 4-2 

or a function at a point with lirsents Defining and Displaying a Parametric Graph. 4-3 

Exploring a Parametric Graph .... 4-6 
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Getting Started: Path of a Ball 


Getting Started is a fast-paced introduction. Read the chapter for det 

Graph the parametric equation that describes the position of a bail 
kicked at an angle of 60° with an initial velocity of 15 meters per secorc 
(Ignore air resistance.) What is the maximum height? When does the bai 
strike the ground? 


1. Press [mode! . Press RRRf»] [enTer] to 
select Par MODE. 

For initial velocity v 0 and angle 9, the 
horizontal component of the position of 
the ball as a function of time is 
X(t)=tv o cos0. The vertical component is 
Y(t)=tv o sin0-(g/2)t 2 . The gravity constant 
g is 9.8 m/sec 2 . 


2 . 


Press El- Press 15 1X,T,Q11CQS1 60 [2nd] 
[ANGLE] 1 (to select °) [ENTER I to define 
the X portion of the parametric equation 
in terms of T. 

3. Press 15 fxTne] fsTTTl 60 f2ndl [AN GLE] 

1 (to select °) □ Q] 9.8 [±] 2 Q] IX,T,0| ED 
I ENTER I to define the Y portion. 



Sci En9 
@123456789 
Degree 
- Pol Se*i 
Dot 

i Sirtul 
Sp1:v 


Xit SISTcos 66 : 
Yi tSIST sin 66 : - 
9.8/2>T2 
Xst = 

Vzt = 

X3t = 

Y3T = 

Xht = 


4. Press 1WIND0W1 . Press 0 to move to Tmin 
and then enter the WINDOW variables 
appropriate for this problem. 

Tmin=0 Xmin=-2 Ymin=-2 

Tmax=3 Xmax=25 Ymax=10 

Tstep=.02 Xscl=5 Yscl=5 


FORMflT 


.step=.02 

Xnin= -2 

Xnax=25 

Xscl=5 

Vnin= "2 

Vmax=10 

Vscl=5 


5. Press 1TRACE1 to graph the position of the 
ball as a function of time. 

Tracing begins at Tmin. As you press 0 
to trace the curve, the cursor follows the 
path of the ball over time. The values for 
X (distance), Y (height), and 
T (time) are displayed at the bottom of 
the screen. 
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1m - ng and Displaying a Parametric Graph 


:tion. Read the chapter for deta : a. 

scribes the position of a ball 
velocity of 15 meters per secorc 
: mum height? When does the bai 


rtt 



, Sci Eng 
0123456789 
Degree 
Pol 5e-=t 
Dot 
Sinul 
Split 


Xi T BISTcos 60 ° 
VirBlSTsin 60 °-< 
9.8^2>T^ 

XiT = 

Vjt = 

Xjt = 

YJT = 

Xht = 




FORMAT 


"step=.02 
Xrcin=-2 
Xnax=25 
Xscl=5 
Ynin= -2 
Vnax=10 
Yscl=5 



EHriing a 
trie 

Sracm 

Sating 

trie 

3ncn Modes 


Ds: aying 
metric 
rsi nations 


le" ning 

Parametric 

Equations 


Parametric equations consist of an X component and a Y 
component, each expressed in terms of the same 
independent variable T. They are often used to graph 
equations over time. Up to six pairs of parametric 
equations can be defined and graphed at a time. 


The steps for defining a parametric graph are the same as 
those for defining a function graph. Differences are noted 
below. 

Press 1MQDEI to display the MODE settings. To graph 
parametric equations, you must select Par before you enter 
WINDOW variables or enter the components of parametric 
equations. Also, you usually should select Connected to 
obtain a more meaningful Par graph. 

After selecting Par MODE, press [Y=] to display the 
parametric Y= edit screen. 


Vit = 
Xst = 
Yst = 
Xst = 

V 3 T = 

Xm = 
Vht = 


On this screen, you display and enter both X and Y 
components. TI-82 has six equations, each defined in 
terms of T. 

Follow the same procedures as for Func graphing to enter 
the two components that define a new parametric 
equation. 

• You must define both the X and Y components in a 
pair. 

• The independent variable in each component is T. You 
may press |X,T,e| , rather than pressing IALPHAI 

[t], to enter the parametric variable T. (Par MODE 
defines the independent variable as T.) 
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Defining and Displaying Parametric Equations (Cor- 


Selecting 

Parametric 

Equations 


Setting 

WINDOW 

Variables 


Only the selected parametric equations are graphed. Tbe 2 
sign on both components of selected equations is 
highlighted. You may select any or all of the equations m 
the parametric Y= edit screen. 

To change the selection status of a parametric equatic a 
press 0 to move the cursor onto the = sign on either tfi e 1 
or Y component and press fENTERl . The status on both the : 
and Y components is changed. 

Note: When you enter both components of an equaticr. : 
edit either component, that equation is selected 
automatically. 

Press [WINDOW! to display the current WINDOW variable 
values. The WINDOW variables define the viewing 
WINDOW. The values shown are the standard values in 

Radian MODE. 


Tmin=0 

Tmax=6.2831853... 

Tstep=. 1308996... 

Xmin=-10 

Xmax=10 

Xsc1=l 

Ymin=-10 

Ymax=10 

Yscl-1 


Smallest T value to evaluate 
Largest T value to evaluate (2k) 
T value increment (tc/24) 
Smallest X value to be displayed 
Largest X value to be displayed 
Spacing between X tick marks 
Smallest Y value to be displayed 
Largest Y value to be displayed 
Spacing between Y tick marks 


You may want to change the T WINDOW variable values: • 
ensure that sufficient points are plotted. 
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Press IWINDQWI 0 to display the current WINDOW FORMAT 
settings. The formats are shared with the other graphing 
modes. 

When you press (GRAPH L the TI-82 plots the selected 
parametric equations. It evaluates both the X and the Y 
component for each value of T (from Tmin to Tmax in 
intervals of Tstep) and then plots each point defined by 
X and Y. The WINDOW variables define the viewing 
WINDOW. 

As a graph is plotted, the TI-82 updates X, Y, and T. 

Smart Graph applies to parametric graphs. 

From the Home screen, you can: 

• Access functions by using the name of the component 
of the equation as a variable. 

• Select or deselect parametric equations from a 
program. 

• Store parametric equations. 

• Store values directly to WINDOW variables. 
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Exploring a Parametric Graph 


Free-Moving 

Cursor 


TRACE 


ZOOM 


CALC 


As in Function graphing, three tools are available for 
exploring a graph: using the free-moving cursor, tracr 
an equation, and zooming. 


The free-moving cursor works in Par graphing just as:: 
does in Func graphing. In RectGC FORMAT, moving tr e i 
cursor updates and displays (if FORMAT is CoordOn * 
values of X and Y. (In PolarGC FORMAT, X, Y, R, and 6 m 
updated, and R and 0 are displayed.) 

TRACE lets you move the cursor along the equation or * 
Tstep at a time. When you begin a trace, the cursor is cm 
the first selected equation at Tmin. The number of the 
equation shows in the upper right of the display. 

In RectGC FORMAT, TRACE updates and displays (if 
FORMAT is CoordOn) the values of X, Y, and T. (In 
PolarGC FORMAT, X, Y, R, 0 and T are updated, and R I 
and T are displayed.) The X and Y (or R and 0) values art 
calculated from T. 

If the cursor moves off the top or bottom of the screen Hi 
coordinate values at the bottom of the screen continue im 
change appropriately. 

[2nd] 0 and [2nd] 0 move the TRACE cursor five plotted 
points at a time. The TRACE cursor remains in the same 
location if you leave TRACE and return, if Smart Graph m 
not caused the graph to be replotted. 

QuickZoom is available in Par graphing, but panning is n ft 

ZOOM operations work in Par graphing as they do in Flti 
graphing. Only the X (Xmin, Xmax, and Xscl) and 
Y (Ymin, Ymax, and Yscl) WINDOW variables are affeciei 
T WINDOW variables (Tmin, Tmax, and Tstep) are not 
affected, except when you select ZStandard (Tmin = 0. 
Tmax = 2tc, and Tstep = 7t/24). ZOOM MEMORY variate 
in Par graphing include ZTmin, ZTmax, and ZTstep. 

CALC operations work in Par graphing as they do in Fun: 
graphing. CALC operations available in Par graphing arf 

value, dy/dx, dy/dt, and dx/dt. 
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Bapter 5: Polar Graphing 


9- three tools are available for This chapter describes how to graph polar equations on 

g the free-moving cursor, tracr: ■ the TI-82. Before doing polar graphing, you should be 

in 9- " f familiar with Chapter 3, Function Graphing. 
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Getting Started: Polar Rose 


Getting Started is a fast-paced introduction. Read the chapter for deta J 



1. Press [MOT]. Press El 00 0 0 GjNTER] to 
select Pol MODE. Choose the initial 
settings for the other modes (the choice 
at the beginning of each line). 


riBS'sin 2.5 6 


t-2= 

r j= 
ri= 
rs= 
r 6= 


2. Press 03 to display the polar Y= edit 
screen. Press 8 Hi 2.5 [xTrel [ePer! to 
define ri. 


3. Press [zoom) 6 to select ZStandard to 
graph the equation in the standard 
viewing WINDOW. Notice that the graph 
shows only five petals of the rose and 
that the rose does not appear 
symmetrical. This is because the 
standard WINDOW defines the WINDOW, 
rather than the pixels, as square and sets 
0max=27t. 



4. Press IWINDOWI to display the WINDOW 
settings. Press004[ 2 nd] [it] to increase 
the value of 0max. 



5. Press IZOOMI 5 to select ZSquare and plot 
the graph. 

6. Continue, changing A and B to other 
values. 
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FORMAT 
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Polar equations are defined in terms of the independent 
variable 0. Up to six polar equations can be defined and 
graphed at a time. 


The steps for defining a polar graph are the same as those 
for defining a function graph. Differences are noted below. 

Press IMODEl to display the MODE settings. To graph polar 
equations, you must select Pol before you enter WINDOW 
variables or enter a polar equation. Also, you usually 
should select Connected to obtain a more meaningful Pol 
graph. 

After selecting Pol MODE, press (Y=) to display the polar 
Y= edit screen. 


r i=i 

n= 

rj= 

rn= 

rs= 

r fi= 


On this screen, you display and enter polar equations. The 
TI-82 has six equations, each defined in terms of 0. 

Follow the same procedures as for Func graphing to 
define a new polar equation. The independent variable in a 
polar equation is 0. You may press IXJ,oi , rather than 
pressing lALPHAl [e], to enter the polar variable 0. (Pol 
MODE defines the independent variable as 0.) 

Only the selected polar equations are graphed. The = sign 
on selected equations is highlighted. You may select any or 
all of the equations on the polar Y= edit screen. 

To change the selection status of a polar equ ation, p ress 0 
to move the cursor onto the = sign and press I ENTER I . 

Note: When you edit an equation, that equation is selected 
automatically. 
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Defining and Displaying a Polar Graph (Continued) 


Setting 

WINDOW 

Variables 


Setting the 

WINDOW 

FORMAT 


Press (WI NDOW I to display the current WINDOW variate 
values. The WINDOW variables define the viewing 
WINDOW. The values shown are the standard values ir 

Radian MODE. 


6min=0 

0max=6.2831853... 

0step=. 1308996... 

Xmin=-10 

Xmax==10 

Xscl-1 

Ymin=-10 

Ymax-10 

Ysc1=l 


Smallest 9 value to be evaluate-; 

Largest 0 value to evaluate (2z 
Increment between 0 values (r. ‘14 
Smallest X value to be displayed 
Largest X value to be displayed 
Spacing between X tick marks 
Smallest Y value to be displayed 
Largest Y value to be displayed 
Spacing between Y tick marks 


You may want to change the 0 WINDOW variable values l 
ensure that sufficient points are plotted. 

Press [WINDOWI 0 to display the current WINDOW FORI.' -' 
settings. The formats are shared with the other graphic; 
modes. 
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When you press 1GRAPHL the TI-82 plots the selected polar 
equations. It evaluates R for each value of 0 (from 0min to 
0max in intervals of 0step) and then plots each point. 

As a graph is plotted, the TI-82 updates X, Y, R, and 0. 

Smart Graph applies to polar graphs. 

Note that the free-moving cursor displays X and Y 
coordinate values if the WINDOW FORMAT setting is the 
default RectGC. To see R and 0, select PolarGC WINDOW 
FORMAT. 

From the Home screen, you can: 

• Access functions by using the name of the equation as 
a variable. 

• Select or deselect polar equations from a program. 

• Store polar equations. 

• Store values directly to WlNDOW variables. 
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Exploring a Polar Graph 


Chapter 6 


Free-Moving 

Cursor 


TRACE 


ZOOM 


CALC 


As in function graphing, three tools are available for 
exploring a graph: using the free-moving cursor, tracin: 
an equation, and zooming. 


The free-moving cursor works in Pol graphing just as it 
does in Func graphing. In RectGC FORMAT, moving the 
cursor updates and displays (if FORMAT is CoordOn) the 
values of X and Y. (In PolarGC FORMAT, X, Y, R, and 0 art 
updated, and R and 0 are displayed.) 

TRACE lets you move the cursor along the equation one 
©step at a time. When you begin a trace, the cursor is on 
the first selected equation at 0min. The number of the 
equation shows in the upper right of the display. 

In RectGC FORMAT, TRACE updates and displays (if 
FORMAT is CoordOn) the values of X, Y, and 0. (In 
PolarGC FORMAT, X, Y, R, and 0 are updated, and R and i 
are displayed.) 

If the cursor moves off the top or bottom of the screen, d* 
coordinate values at the bottom of the screen continue to 
change appropriately. 

HdH] 0 and 12nd10 move the TRACE cursor five plotted 
points at a time. The TRACE cursor remains in the same 
location if you leave TRACE and return, if Smart Graph ha 
not caused the graph to be replotted. 

QuickZoom is available in Pol graphing, but panning is not 

ZOOM operations work in Pol graphing as they do in 
Func graphing. Only the X (Xmin, Xmax, and Xscl) and 
Y (Ymin, Ymax, and Yscl) WINDOW variables are affecte-i 
The 0 WINDOW variables (0min, 0max, and ©step) are not 
affected, except when you select ZStandard (0min = 0, 
0max = 27t, and 0step = n/24). The ZOOM MEMORY 
variables in Pol graphing include Z0min, Z0max, and 
Z0step. 

CALC operations work in Pol graphing as they do in Func 
graphing. The CALC operations available in Pol graphing 

are value, dy/dx, and dr/d0. 


Ssacter 

-:«"zents 
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Chapter 6: Sequence Graphing 
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This chapter describes how to graph sequences on the 
TI-82. Before doing sequence graphing, you should be 
familiar with Chapter 3, Function Graphing. 


Getting Started: Forest and Trees... 6-2 

Defining and Displaying a Sequence Graph. 6-3 

Exploring a Sequence Graph .. 6-6 
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Getting Started: Forest and Trees 


Getting Started is a fast-paced introduction. Read the chapter for detail* 

A smail forest contains 4000 trees. The new forestry plan is that each 
year 20% of the trees will be harvested and 1000 new trees will be 
planted. Will the forest disappear? Does it stabilize at a certain number 
of trees? If so, what is that number? 


1. Press [MODE]. Press 0000 0 0 [ENTER] 
to select Seq MODE. Press 0 0 j ENTER I to 
select Dot MODE. 



_ Sci En9 
0123456789 
_ Degree 
:unc Far Pol 


Connected 



imul 

Split 


2. Press [0. Each year the number of trees 
is 80 percent of what was there at the 
end of the prior year. Press iMATHl 0 2 (to 
select iPart, because the company will 
not harvest part of a tree) Q] .8 

[2nd] [U n-i] (2nd function of [7]) 0] to 
define the number of trees after each 
harvest. Press 0 1000 to define the 
replacement trees. 

3. Press 1WIND0W1 . Press 0 to move to 
UnStart. Press 4000 IenTerI to define the 
number of trees at the beginning of the 
program. 

4. Press 0 0 0 50 [enTer! to set nMax=50 
to plot the size of the forest over 50 
years. 

5. Set the other WIN DOW variables: 

Xmin=0 Ymin=0 

Xmax=50 Ymax=6000 
Xscl=10 Yscl=1000 


UwBiPari <.8Un-i 

>+lUW 0 

Un= 


FORMAT 
nStart=4000 
UnStart=0 
??Stari=0 
wMin=0 
wMax=50 
Xnin=0 
■lv : :piax=50 


6. Press If RACE I . Tracing begins at nMin 
(before the forestry program began). 
Press 0 to trace the values year-by-year. 
The values for n (year) and U/7 (trees) 
are displayed at the bottom of the screen. 
How many years does it take to stabilize 
the size of the forest? 
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There are two sequence functions, Un and Vn. Sequence 
functions can be defined in terms of the independent 
variable (n) or the prior item in the sequence function 
(U n-l or Vn-f). They also can be defined in terms of the 
prior term in the other sequence function. 


The basic steps for defining a sequence graph are the same 
as those for defining a function graph. Differences are 
noted below. 

Press I MODE! to display the MODE settings. To graph 
sequence functions, you must select Seq before you enter 
WINDOW variables or enter the sequence functions. You 
may also want to select Dot to show discrete values more 
clearly. Note that sequence graphs automatically plot in 
Simul MODE, regardless of the current MODE setting. 

After selecting Seq MODE, press [Y=] to display the 
sequence Y= edit screen. 



On this screen, you display and enter the sequence 
functions, Un and Vn. 

Follow the same procedures as for Func graphing to enter 
the expression that defines a new sequence function. The 
nth term of Un or Vn may be defined in one of two ways: 

• Explicitly in terms of n; for example, Un=1/2 A n. (n is 
the 2nd function of® on the keyboard, you cannot use 

Em.) 

• Recursively in terms of the prior element in a sequence 
using the variables Un-7 and Vn-7 (the 2nd functions of 
® and ®); for example, Un=1/2 A n can be entered as 

Un=(1/2)Un-r for UnStart=1. 
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Defining and Displaying Sequence Functions (Corn.) 


Selecting 

Sequence 

Functions 


Setting the 

WINDOW 

Variables 


Only the selected sequence functions are graphed. On 
selected functions the = sign is highlighted. You may select 
one or both of the functions on the sequence Y= edit 
screen. 

To change the selection status of a sequence function, 
press 0 to move the cursor onto the = sign and Dress 
Enter]. 

Note: When you enter or edit either function, that function 
is selected automatically. 

Press IWINDOWI to display the current WINDOW variable 
values. The WINDOW variables define the viewing 
WINDOW. The values shown are the standard defaults. 


UnStart=0 

VnStart=0 

nStart=0 

nMin=0 

nMax=10 

Xmin=-10 

Xmax=10 

Xscl-1 

Ymin=-10 

Ymax=10 

Yscl=l 


Value of Un when n=nStart 

Value of V/7 when n=nStart 
Value of n at which calculation begins 
Value of n at which plotting begins 
Value of n at which plotting ends 
Smallest X value to be displayed 
Largest X value to be displayed 
Spacing between X tick marks 
Smallest Y value to be displayed 
Largest Y value to be displayed 
Spacing between Y tick marks 


Note: If Un or Vn is nonrecursive (not defined in terms of 
Un-7 or Vn-j), then nMin should not be 0 in Time FORMAT. 
nMin should usually equal nStart +1 to obtain a meaningful 
graph. 
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Evaluating Un 
and Vn 


Press 1WIND0WI 0 to display the current WINDOW FORMAT 
settings. Sequence graphing has one unique format, Time 
or Web. The other formats are shared with the other 
graphing modes. PoiarGC is not valid in Time FORMAT. 


WINDOW FORMAT 
Time Web 
RectGC PoiarGC 
CoordOn CoordOff 
GridOff GridOn 
AxesOn AxesOff 
Label Off LabelOn 


Sets type of sequence plot 
Sets rectangular or polar cursor 
Sets cursor coordinate on or off 
Sets grid off or on 
Sets axes on or off 
Sets axes label off or on 


As a Seq graph is plotted, the TT-82 updates X, Y, and n. 
Smart Graph applies to sequence graphs. 

Time plots the sequence as a function of n. It evaluates Un 
and Vn for each value of n (from nMin to nMax by 1) and 
plots each point. 

Web calculates Un and Vn as functions of Un-t and Vn-r. It 
plots Un-r and Vn-r (independent variables) on the 
horizontal axis and Un and Vn (dependent variables) on 
the vertical axis. The line Y=X is plotted automatically. 

From the Y-VARS menu, you can access the function 
names Un and Vn to: 

• Calculate the nth value in a sequence. 

• Calculate a list of values in a sequence. 

• Generate a sequence with Un (nstart,nstop,nstep). 
nstep is optional (if not specified, nstep= 1). 

Note: Un and Vn are invalid with seq(. 
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Exploring a Sequence Graph 


Free-Moving 

Cursor 


TRACE 


ZOOM 


CALC 


As in Function graphing, three tools are available for 
exploring a graph: using the free-moving cursor, tracing 
a function, and zooming. 


The free-moving cursor works in Seq graphing just as it 
does in Func graphing. In RectGC FORMAT, moving the 
cursor updates and displays (if FORMAT is CoordOn) the 
values of X and Y. (In PolarGC FORMAT, X, Y, R, and 0 are 
updated, and R and 0 are displayed.) 

In Time FORMAT, when you begin a trace, the cursor is oc 
the first selected function at nMin. TRACE displays (if 
FORMAT is CoordOn) the values of Un or Vn and n. 0 
moves the cursor forward along the function one n at a 
time. It updates Un, n, X, and Y. 

In Web FORMAT, the trail left by the TRACE cursor helps 
identify points with attracting and repelling behavior in the 
sequence. When you begin a trace, the cursor is on the X 
axis at the value of Unstart or Vnstart (the first selected 
function). TRACE displays and updates (if FORMAT is 
CoordOn) the values of n, X, and Y (or R and 0). X and Y 
(or R and 0) are calculated from n. 0 moves the cursor 
between the function and the graph of Y=X, displaying 
both for n before incrementing n. 

If the cursor moves off the top or bottom of the screen, the 
coordinate values at the bottom of the screen continue to 
change appropriately. 

In Seq, 0 or [2nd] 0 moves the TRACE cursor to n=nMin. 

QuickZoom and panning are available in Seq graphing. 

ZOOM operations works in Seq graphing as they do in 
Func graphing. Only the X (Xmin, Xmax, and Xscl) and 
Y (Ymin, Ymax, and Yscl) WINDOW variables are affected 

Unstart, Vnstart, nStart, nMin, and nMax are not affected, 
except when you select ZStandard (UnStart=0, VnStart=0. 
nStart=0, nMin=0 and nMax=10). The ZOOM MEMORY 

variables in Seq graphing include ZUnStart, ZVnStart, 
ZnStart, ZnMin, and ZnMax. 

value is the only CALC operation available in Seq 
graphing. It is not available in Web FORMAT. 
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Getting Started: Roots of a Function 


ning the Variables 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Evaluate the function Y=X 1 2 3 4 - 2 X at each integer between -10 and 10 
How many sign changes are there and where do they occur? 


1. Press (2nd] [TbISet] to display the TABLE 
SETUP screen. Press 0 10 to set 
TblMin=- 10 . Leave ATbl= 1 . Leave the 
independent and dependent value 
settings on Auto. 


2. Press [Y=] [XT©] (MATH] 3 (to select 3 ) G 2 
IX.T.ei to enter the function Yi=X 3 -2X. 


3. Press [2nd] [TABLE] to display the table 
screen. 


4. Press 0 until you see the sign changes in 
the value of Yi. 
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between -10 and 10. 
do they occur? 


The independent variable for tables is the independent 
variable in the current graphing MODE. It is defined on 
the TABLE SETUP screen. 


TRBLE SETUP 
TblMin=-10 
*Tbl=l 


Indpnts 

Depends 


Rsk 

Rsk 



X 

Vi 


cm 

-9 

■B 

"7 

-fi 
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-H 

-9B0 

■711 

■H9fi 

"329 

-2CH 

■115 

"5fi 


X=-lU 
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Vi 
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:SETUP 


i and ATbl 


s or Ask 


:«oend: 
hjao or Ask 


steflting Up a 
*=3le from the 
*c ne Screen or 
i Program 


To display the TABLE SETUP screen, press [2nd] [TbISet]. 


TABLE SETUP 
TblMin=0 
iTbl=l 
Indpni: 
Depend: 


Rsk 

Rsk 


TbIMin (table minimum) applies when Indpnt is Auto 
(when the independent variable is automatically 
generated). It defines the initial value for the independent 
variable: X (Func), T (Par), 0 (Pol), and n (Seq). 

ATbl (table step) defines the increment for the 
independent variable. 

Note: In Seq MODE, TbIMin and ATbl both must be 
integers. 

You can choose to display a table of values for the 
independent variable automatically or enter the values one 
at a time on the table. Auto generates and displays the 
values when the table is first displayed. Ask displays an 
empty table and you enter the values. 

You can choose to display the values for the dependent 
variables automatically or one at a time. Auto calculates 
and displays all table values when the table is first 
displayed. Ask displays a table without values for the 
independent variables. It calculates an d disp lays a value 
for a specific location when you press I ENTER I . 

You can store values to TbIMin, ATbl, and Tbllnput from 
the Home screen or a program. The variable names are on 
the VARS TABLE menu. Tbllnput is a list of the values of 
the independent variable in the current table. In the 
program editor, when you press [2nd] [TbISet], you can select 
instructions for IndpntAuto, IndpntAsk, DependAuto, or 
DependAsk. 
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Defining the Dependent Variable 


Displaying the Table 


From the Y= 
Editor 


From the Table 
Editor 


The selected Yn functions define the dependent 
variables. You can have as many dependent variables as 
there are functions in the current graphing MODE. 


Enter the functions to define the dependent variables in 
the Y= editor. The current graphing MODE is used. In Par, 
you must define both components of the parametric 
equation. Only functions that are selected are displayed in 
the table (Chapter 3). 

Once a Y= function has been entered and selected, you can 
change it from the table editor. 

1. Move the cursor to the column of the dependent 
variable. 

2. Press 0 until the cursor is on the name of the function 
at the top of the column. The function is displayed on 
the bottom line. 

3. You may edit the function. Press FenTerI to switch to the 
editing context and make the changes. The function in 
the Y= table is updated. 

4. Press [enter I or 0. The new values are calculated, and 
the table is updated automatically. 

Note: This feature also allows you to view the function 
that defines the dependent variable(s) without leaving the 
table. 


The table dispta 
seven depence- 
can use3,0. 
table, display:-: 
dependent vah,i 


"he Table 


Press [2nd] [”-=_= 



The top line cfispft 
and one or two de 
displays the fall v; 
the rectangular : _ 
display the values 
variables. 

The selections yoc 
determine which c 
[2nd] [TABLE]. 


Indpnt: Auto 
Depend: Auto 

Indpnt: Ask 
Depend: Auto 


Indpnt: Auto 
Depend: Ask 


Indpnt: Ask 
Depend: Ask 
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I nlaying the Table 
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Table 


The table displays two independent values for up to 
seven dependent values. Once the table is displayed, you 
can use 0,0, 0 , and 0 to move around and scroll the 
table, displaying other independent variables and other 
dependent values. 


Press [2nd] [TABLE] to display the table screen. 


X 

Vi 

Vz 

ESHI 

0 

0 

i 

1 

1 

2 

H 

B 
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9 

27 

H 

16 

6H 

i 

25 

125 

6 

36 

216 

X^E 


The top line displays the name of the independent variable 
and one or two dependent variables. The bottom line 
displays the full value of the current cell, as indicated by 
the rectangular cursor. The center portion is used to 
display the values, abbreviated if necessary, of the 
variables. 

The selections you made on the TABLE SETUP screen 
determine which cells contain values when you press 
[2nd] [TABLE]. 


Indpnt: Auto 
Depend: Auto 

Values appear in all cells in the table 
automatically. 

Indpnt: Ask 
Depend: Auto 

Table is empty. When a value is entered 
for the independent variable, the 
dependent values are calculated 
automatically. 

Indpnt: Auto 
Depend: Ask 

Values appear for the independent 
variable. To generate a value for a 
dependent variable, move to the 
specific cell and press 1 ENTER 1. 

Indpnt: Ask 
Depend: Ask 

Table is empty. Enter values for 
independent variable. To generate a 
value for a dependent variable, move to 
the specific cell and press 1 ENTER 1. 
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Displaying the Table (Continued) 


- lapter 8: DRAW Operatio 


Displaying 

More 

Independent 

Values 


Displaying 

Other 

Dependent 

Variables 


Clearing the 
Table 


If you selected Indpnt: Auto, you can use 0 and 0 to 
display additional values of the independent variable and 
the corresponding dependent variables. 

Note: You can scroll “back” from the value entered for 
TbIMin. As you scroll, TbIMin is updated automatically to 
the value shown on the top line of the table. For example, 
TblMin=0 and ATbl=1 generates and displays values of 
X=0,..., 6, but you can press 0 to scroll backwards and 
display the table for X=-l,..., 5. 


X 
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If you have more than two dependent variables defined, 
the first two in the Y= list are displayed. Press 0 and 0 tc 
display other dependent variables. 


X 

Vj 

V 3 

-1 
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B 

16 

3 
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From a program, select the ClrTable instruction from the 
PRGM I/O menu. If TbISet is IndpntAsk, all independent 
variable values and dependent variable values on the table 
are cleared. If TbISet is DependAsk, all dependent variable 
values on the table are cleared. 




Oapter 

Contents 


This chapter de scr 
of the TI-82. Before 
should be familiar i 


Getting Started: Sha 
DRAW DRAW Menu 
Drawing Lines 
Drawing Horizontal 
Drawing Tangent La 
Drawing Function : 
Shading Areas or a 
Drawing Circles .. 
Placing Text on a Gr 
Using Pen to Draw c 
Drawing Points ... 
Drawing Pixels ... 
Storing and Recall- 
Storing and Recalls. 
Clearing a Drawir \z 


7-6 Tables 




























I) 


Chapter 8: DRAW Operations 


Auto, you can use 0 and 0 to 
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:op line of the table. For example 
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t variables. 
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beared. 


This chapter describes how to use the DRAW operations 
of the TI-82. Before using the DRAW operations, you 
should be familiar with Chapter 3, Function Graphing. 


>apter Getting Started: Shading a Graph ... 8-2 

Contents DRAW DRAW Menu ....... 8-3 

Drawing Lines .. 8-4 

Drawing Horizontal and Vertical Lines .. 8-5 

Drawing Tangent Lines . 8-6 

Drawing Functions and Inverses ............. 8-7 

Shading Areas on a Graph. 8-8 

Drawing Circles . 8-9 

Placing Text on a Graph ......._...... 8-10 

Using Pen to Draw on a Graph ............... 8-11 

Drawing Points... 8-12 

Drawing Pixels. 8-13 

Storing and Recalling Graph Pictures .......... 8-14 

Storing and Recalling Graph Databases ......... 8-15 

Clearing a Drawing ....... 8-16 
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Getting Started: Shading a Graph 


3AW DRAW Menu 


1. 

2 . 


3. 


4. 

5. 

6 . 

7. 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Shade the area above the function Y=X+1 and below the function 
Y=X 3 -8X. 


Press [7=] to see that all functions are 
deselected. 

Press IzoQMl 6 to reset the graph screen 
to the standard viewing WINDOW, clear 
any existing drawings, and display the 
viewing window. 


Press [2nd] [DRAW] and press 7 to select 
Shade(, which is copied to the Home 
screen. 


Press lX,T,e| [0 1 (T) to define the 
function above which you want to shade. 

Press [xTfel ImaTRI 3 (to select 3) □ 8 
fX.T.el Q] to define the function below 
which you want to shade. 

Press 2 [7] to define the resolution for 
shading the graph. 



Press I ENTER I to execute the instruction. 
The two functions are drawn and the 
specified area shaded. 



To display the 
What happen 
dependent on 
you access th 
operation. 


: c AW DRAW 

Menu 


E-r'ore Drawing 
- r a Graph 


T hawing on a 
3raph 


DRAW P0IT5 
1: ClrDraw 
2: Line( 

3:Horizonta' 
4: Vertical 
5: Tangent( 

6:DrawF 
7:Shade( 

8:Drawlnv 
9:Circle( 

0: Text( 

A: Pen _ 

See page S-16 fc 
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• Change the i 

• Enter or eci 

• Select or des 

• Change W M 
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display. 
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: =AW DRAW Menu 


ion. Read the chapter for details. 
1 and below the function 




To display the DRAW DRAW menu, press [2nd] [DRAW]. 
What happens when you select an item from this menu is 
dependent on whether or not a graph is displayed when 
you access the menu, as described under each 
operation. 


: c AW DRAW DRAW POINTS STO 


1: ClrDraw 

Clears all drawn elements 

2: Line( 

Draws a line between two points 

3:Horizontal 

Draws a horizontal line 

4:Vertical 

Draws a vertical line 

5:Tangent( 

Draws a line tangent to a function 

6:DrawF 

Draws a function 

7:ShadeC 

Shades an area 

8:Drawlnv 

Draws the inverse of a function 

9: Circle( 

Draws a circle 

0: Text( 

Annotates a graph with text 

A: Pen 

Free-form drawing tool 


See page 8-16 for ClrDraw. 


E r*ore Drawing Because DRAW operations draw on top of the graph of 
:n a Graph currently selected functions, you may want to do one or 

more of the following before drawing on a graph: 

• Change the MODE settings. 

• Change the WINDOW FORMAT settings. 

• Enter or edit functions in the Y= list. 

• Select or deselect functions in the Y= list. 

• Change WINDOW variable values. 

• Turn Stat Plots on or off. 

• Clear existing drawings with ClrDraw (page 8-16). 


Drawing on a DRAW operations can draw on Func, Par, Pol, and Seq 
Graph graphs, except Drawlnv, which is valid only in Func 

graphing. The coordinates for all DRAW instructions are 
always the X-coordinate and Y-coordinate values of the 
display. 

You can use most of the DRAW DRAW and DRAW POINTS 
operations to draw directly on a graph using the cursor to 
identify coordinates, or you can execute these instructions 
from the Home screen or a program. If a graph is not 
displayed when you select a DRAW operation, the Home 
screen is displayed automatically. 
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Drawing Lines 


>awing Horizontal and V 


Directly on a 
Graph 


From the Home 
Screen or a 
Program 


While a graph is displayed, Line( lets you define a line or 
the graph using the cursor. If a graph is not displayed, 
the instruction is copied to the Home screen. 


1. When a graph is displayed, select Line( from the DRAV, 
DRAW menu (item 2). 

2. Position the cursor at the beginning point of the line 
you want to draw. Press I ENTER I . 

3. Move the cursor to the end point of the line you want to 
draw. The li ne is displayed as you move the cursor. 
Press fENTERl . 

To continue to draw lines, repeat steps 2 and 3. To cancel 
Line(, press IclearI . 

Line( (DRAW DRAW item 2) draws a line between the 
coordinates (XI, KZ) and (X2,Y2). The values may be 
entered as expressions. 

Lin e(Xl,YlJt2,Y2) 

For example, Line(0,0,6,9) displays: 



To erase a line: 

Une(Xl,Y1^2,Y2,Q) 

For example, Line(2,3,4,6,0) following the instruction 
above displays: 



i / 

/.. 




While a graph is < 
you define lines c 
is not displayed, 
screen. 


directly on a 1 . When a graph j 
Vertical (item d 

2. A line is disp lar 
Position the ca 
Press [ENTER L T: 

To continue to dra 

Horizontal or Ver 

the Home Horizontal (horj: ; 

*een or a horizontal line ai Y 
r a m not a list). 

Horizontal Y 

Vertical (vertical h: 
vertical line at X=_Y 
list). 

Vertical X 


For example. Hortz 
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I Line( lets you define a line at 
r. If a graph is not displayed, 
d the Home screen. 


ed select Line( from the DRA ill 

.e beginning point of the line 
» Inter]. 

rnd point of the line you want:: 
ed as you move the cursor. 

epeat steps 2 and 3. To cancel 

draws a line between the 
2.Y2~). The values may be 


displays: 


) following the instruction 


Irving Horizontal and Vertical Lines 


While a graph is displayed, Horizontal and Vertical let 
you define lines on the graph using the cursor. If a graph 
is not displayed, the instruction is copied to the Home 
screen. 


Bractly on a 1. When a graph is displayed, select Horizontal (item 3) or 
Staph Vertical (item 4) from the DRAW DRAW menu. 

2. A line is displayed that moves as you move the cursor. 
Position the cursor where you want to draw the line. 
Press I ENTER] . The line is drawn on the graph. 

To continue to draw lines, repeat step 2. To cancel 

Horizontal or Vertical, press IclearI . 

the Home Horizontal (horizontal line) (DRAW DRAW item 3) draws a 
5c 'een or a horizontal line at Y=Y (which can be an expression, but 

s-ogram not a list). 

Horizontal Y 

Vertical (vertical line) (DRAW DRAW item 4) draws a 
vertical line at X=X (which can be an expression, but not a 
list). 

Vertical X 

For example, Horizontal 7:Vertical 4:Vertical 5 displays: 
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Drawing Tangent Lines 


Drawing Functions and In'. 


Directly on a 
Graph 


From the Home 
Screen or a 
Program 


While a graph is displayed, you can draw the tangent line 
of a function at a specified point using the cursor. If a 
graph is not displayed, the instruction is copied to the 
Home screen. 


1. When a graph of selected functions is displayed, select 
Tangent( from the DRAW DRAW menu (item 5). 

2. Use 0 and 0 to move the cursor to the function for 
which you want to draw the tangent line. 

3. Use 0 and 0 to move the cursor to the point on the 
function at which you want to draw the tangent line. 

4. Press [ENTER]. 

Tangent( (tangent line) (DRAW DRAW item 5) draws a lint 
tangent to an expression in terms of X (such as Yi or X 2 ) 
at point X=value (which can be an expression), expression 
is interpreted as being in Func MODE. 

Tangent (expression,value) 

For example, if Yi=.2X 3 -2X+6 is the only selected 
function, Tangent(Yi,3) plots Yi and draws the tangent to 
the function at X=3: 



-rawing a 
--nction 


lowing an 
averse of a 
^unction 


DrawF (draw fu n r 
graph. Drawlnv (di 
function on the cu 
entered on the Hoi 


DrawF (draw finct 
interactive operatic 
terms of X on the a 

DrawF express : cm 


For example, if Yt=. 
DrawF Yi-5 plots Y 



Note: A list cannot 1 
of curves. 

Drawlnv (drawinpH 
interactive operator 
in terms of X on the < 

MODE. 


Drawlnv express ;; 

For example, if 

Drawlnv Yi plots Yi 1 
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> 2 .ving Functions and Inverses 


st ayed, you can draw the tangent •** 
□ecified point using the cursor. If a 
yed, the instruction is copied to the 


elected functions is displayed, selert 
DRAW DRAW menu (item 5). 

move the cursor to the function for 
to draw the tangent line. 

move the cursor to the point on the 
h you want to draw the tangent line. 


(DRAW DRAW item 5) draws a liar 
sion in terms of X (such as Yi or X z 
mch can be an expression), expression 

:.g in Func MODE. 

^alue) 

2X 3 -2X+6 is the only selected 
* .3) plots Yi and draws the tangent to 


DrawF (draw function) draws a function on the current 
graph. Drawlnv (draw inverse) draws an inverse of a 
function on the current graph. Both instructions must be 
entered on the Home screen or in the program editor. 


Hiring a 
-inction 


>awing an 
-verse of a 
r jnction 


DrawF (draw function) (DRAW DRAW item 6) is not an 
interactive operation. It draws expression as a function in 
terms of X on the current graph. 

DrawF expression 

For example, if Yi=.2X 3 -2X+6 is the only selected function, 
DrawF Yi-5 plots Yi and draws the function Yi-5: 



Note: A list cannot be used in expression to draw a family 
of curves. 

Drawlnv (draw inverse) (DRAW DRAW item 8) is not an 
interactive operation. It draws the inverse of an expression 
in terms of X on the current graph. You must be in Func 
MODE. 

Drawlnv expression 

For example, if Yi=.2X 3 -2X+6 is the only selected function, 
Drawlnv Yi plots Yi and draws its inverse: 
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Shading Areas on a Graph 


>awing Circles 


Shading a 
Graph 


Shade( shades the area on a graph that is both below 
one specified function and above another, between two X 
values. The instruction must be entered on the Home 
screen or in the program editor. 


Shade( (DRAW DRAW item 7) is not an interactive 
operation. It draws lowerfunc and upperfunc in terms of X 
on the current graph and shades the area that is 
specifically above lowerfunc and below upperfunc. Only 
the areas where lowerfunc < upperfunc are shaded. 

You can specify the shading resolution (an integer 
between 1 and 9). If none is specified, 1 is used. 
resolution =1 shades every pixel, resolution-2 shades 
every second pixel, resolution =3 shades every third pixel, 
and so on. 

Optionally, you can specify Xleft (the left boundary) and 
Xright (the right boundary) for the shaded area. If Xleft or 
Xright are not specified, Xmin and Xmax are used. 

Sha6e{lowerfunc,upperfunc) 

S\\atie(lowerfunc,upperfunc,resolution) 
Sha6e(lowerfunc,upperfunc,resolution^left) 
Shade(lowerfunc,upperfunc,resolutionyXleftyXright) 

For example, Shade(X 3 -8X,X-2):Shade(X-2,X 3 -8X,2,-2,5) 

displays: 



- rectly on a 
Sraph 


r : ti the Home 
Screen ora 
3 ~ogram 


While a graph is dis 
on the graph usirg 
the instruction is cc 


1. When a graph is c 
DRAW DRAW c.r 

2. Position the cues 
to draw. Press IT 

3. Move the curs :: * 
[ENTER 1 . The circle 

To continue to draw 
cancel Circle( press l 

Because this circle is 
independent of :he /« 
instruction, see bekn 



K=5.10fi3H3 T,‘= 


Circle( (DRAW D- - • 

(X,Y) and radius ft* 

Circl e(X,Y,radius) 

Note: When the drci 
the drawn circle rr^;. 
drawn with respe :: a 
example, in the staod 
displays: 
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living Circles 


a graph that is both below 
above another, between tv,: I 
st be entered on the Home 
drtor. 


is not an interactive 
:c and upperfunc in terms of X 
ides the area that is 
' and below upperfunc. Only 
: upperfunc are shaded. 

resolution (an integer 
specified, 1 is used, 
ixel. resolution=2 shades 
'-—3 shades every third pixel 

Left (the left boundary) and 
‘or the shaded area. If Xleft or 
in and Xmax are used. 

) 

, resolution) 

« res olu tion^Xleft) 

. reisolutionjaeftyXright) 

C-2):Shade(X-2,X 3 -8X,2,-2,5] 


While a graph is displayed, Circle( lets you define a circle 
on the graph using the cursor. If a graph is not displayed, 
the instruction is copied to the Home screen. 


Hr*z :iy on a 
iiaoh 


1. When a graph is displayed, select Circle( from the 
DRAW DRAW menu (item 9). 

2. Position the cursor at the center of the circle you want 
to draw. Press I ENTER I . 

3. Move the cursor to a point on the circumference. Press 
I ENTER I . The circle is drawn on the graph. 

To continue to draw circles, repeat steps 2 and 3. To 
cancel Circle( press 1CLEARI . 

Because this circle is drawn on the display and is 
independent of the WINDOW values (unlike the Circle( 
instruction, see below), it appears as a circle. 



the Home 
Screen ora 
^ogram 


Circle( (DRAW DRAW item 9) draws a circle with center 
(X,Y) and radius (these values can be expressions). 

Circle^, Y,radius) 


Note: When the Circle( instruction is used from a program, 
the drawn circle may not look like a circle because it is 
drawn with respect to the current WINDOW values. For 
example, in the standard viewing WINDOW, Circle(0,0,7) 
displays: 
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Placing Text on a Graph 


Directly on a 
Graph 


From the Home 
Screen or a 
Program 


Split Screen 


While a graph is displayed, Text( lets you place text on it 
If a graph is not displayed, the instruction Text( is copiec 
to the Home screen. 


1. When a graph is displayed, select Text( from the DRAW 
DRAW menu. 

2. Position the cursor where you want the text to begin. 

3. Type the characters. You may enter TI-82 functions and 
instructions. The font is proportional, so the exact 
number of characters you can place is variable. As you 
type, the characters are placed on top of the graph. 

To cancel Text(, press ICLEARl . 

Text( (DRAW DRAW item 0) places the characters in text 
(which can include TI-82 functions and instructions) on 
the current graph. The upper left of the first character is a: 
pixel {row.column), where row is an integer between 
0 and 57 (which can be an expression) and column is an 
integer between 0 and 94 (which can be an expression). 



WAV * 

tSP/OJ 

Kf 

CE7j94J 


Text (row,column,value,value ...) 

value may be text enclosed in " marks or an expression, 
which will be evaluated and the result displayed with up: :> 
10 characters. For example, if Yi=.2X 3 -2X+6 is the only 
selected function, Text(42,52, ,, Y=.2X 3 -2X+6= n ) displays: 



In Split screen MODE, the maximum value of row is 27. 
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JSsing Pen to Draw on a Graph 


. Text( lets you place text on t 
the instruction Text( is cope: 


kL select Text( from the DR- iff 

r e you want the text to begirt 

: may enter TI-82 functions an : 
proportional, so the exact 
u can place is variable. As you 
: laced on top of the graph. 


places the characters in text 
lotions and instructions) on 
r left of the first character is a: 

is an integer between 
expression) and column is an 
rich can be an expression). 


e...) 

r. " marks or an expression, 
±e result displayed with up to 
- Yi=.2X 3 -2X+6 is the only 
!. Y=.2X 3 -2X+6=") displays: 


rdmum value of row is 27. 


While a graph is displayed, Pen lets you draw directly on 
the graph with the cursor. 


-s rg Pen Pen draws directly on a graph. It is not accessible from the 

Home screen or a program. 

1. When a graph is displayed, select Pen from the DRAW 
DRAW menu (item A). 

2. Position the cursor where you want to begin drawing. 
Press I ENTER ! to turn the pen on. 

3. As you move the cursor, it draws on the graph, turning 
on each point that the cursor crosses. 

4. Press 1 ENTER ! to turn the pen off. Move the cursor to a 
new position where you want to begin drawing again. 

To continue to draw on the graph with the pen, repeat 
steps 2,3, and 4. To cancel Pen, press IclearI . 

For example, Pen was used to create the arrow pointing to 
the local minimum of the selected function. 
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Drawing Points 


Drawing Pixels 


DRAW POINTS 
Menu 


Directly on a 
Graph 


Pt-Off( 

Pt-Change( 


From the Home 
Screen or a 
Program 


To display the DRAW POINTS menu, press [2nd] [DRAW' 3. 
What happens when you select an item from this menu s 
dependent on whether or not a graph is displayed whe* 
you access the menu, as described under each 
operation. 


DRAW POINTS STO 


1: Pt-0n( 

Turn on a point 

2: Pt-0ff( 

Turn off a point 

3:Pt-Change( 

Toggle a point on or off 

4: Pxl- On( 

Turn on a pixel 

5: Pxl-Off( 

Turn off a pixel 

6: Pxl-Change! 

Toggle a pixel on or off 

7:pxl-Test! 

Return 1 if pixel is on, 0 if off 


1. When a graph is displayed, select Pt-On( from the 
DRAW POINTS menu. 

2. Position the cursor at the location on the display where 
you want to draw the point. Press [ENTER]. The point is 
drawn. 

To continue to draw points, repeat step 2. To cancel 
Pt-On(, press ICLEARI . 

The procedure for using Pt-Off( (point off) to turn off 
(erase) a point and Pt-Change( (point change) to toggle 
(reverse) a point on and off is the same as for Pt-On. 

Pt-Off(X,F) 

Pt-Change(X,F) 

Pt-On( (point on) turns on the point at (X=^T,Y=F). 

Pt-On(X,F) 


~-€2 Pixels 


~-Tiing Pixels 
On and Off 


5 xPTest( 


Split Screen 


The Pxl (pixefi 
reverse a pixe 
instruction mi 
program edito 






The pixel instn 
on) (DRAV\ - : 
(row,column\ 
and column is : 

Pxl-On(?r>?r^ 

Pxl-Offfroir^ 

Pxl-Change 

pxl-Test( (pixel 
pixel (rmc.coht 
graph, row m ^s 
must be an in:- 

pxl-TestfmifjOo 

In Split screer ' 
Pxl-On(, PxPOfl 
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: 'awing Pixels 


OINTS menu, press [2nd] [DRAVi m 
u select an item from this merx. m 
or not a graph is displayed whe* 
is described under each 


rum on a point 
rum off a point 
roggle a point on or off 
rum on a pixel 
fum off a pixel 
“oggle a pixel on or off 
turn 1 if pixel is on, 0 if off 

laved, select Pt-On( from the 

L 

t the location on the display when 
1 point Press I ENTER I . The point is 

its, repeat step 2. To cancel 

Pt-Off( (point off) to turn off 
iange( (point change) to toggle 
off is the same as for Pt-On. 


>n the point at {X=X,Y=Y). 


The Pxl (pixel) operations let you turn on, turn off, or 
reverse a pixel (a dot) on the graph using the cursor. The 
instruction must be entered on the Home screen or in the 
program editor. 


~-62 Pixels 



C0-.94/" 

XGZM 

y 



~jming Pixels 
: n and Off 


:xl-Test( 


Split Screen 


The pixel instructions are not interactive. Pxl-On( (pixel 
on) (DRAW POINTS item 9) turns on the pixel at 
{row,column), where row is an integer between 0 and 62 
and column is an integer between 0 and 94. 

Pxl-On (row,column) 

Pxl-Off (row, column) 

Pxl-Chang e(row,column) 

pxl-Test( (pixel test) (DRAW POINTS item 7) returns 1 if a 
pixel {row,column) is On or 0 if it is Off on the current 
graph, row must be an integer between 0 and 62. column 
must be an integer between 0 and 94. 

pxl-T est(row,column) 

In Split screen MODE, the maximum value of row is 30 in 

Pxl-On(, Pxl-Off(, Pxl-Change(, and pxl-Test(. 
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Storing and Recalling Graph Pictures 


Press [2nd] [DRAW] 0 to display the DRAW STO menu. You 
can store an image of the current display and 
superimpose that image onto a displayed graph at a later 
time from the Home screen or a program. 


DRAW STO DRAW POINTS STO 

Menu 1: S t o r e P i c Store the current picture 

2: R e c a 11 P i c Recall a saved picture 

3: StoreGDB Store the current graph database 

4: RecallGDB Recall a saved graph database 


Storing a Graph A picture includes drawn elements, plotted functions, 
Picture axes, and tick marks. The picture does not include axis 

labels, lower and upper bound indicators, prompts, or 
cursor coordinates. Any parts of the display “hidden” by 
these are stored with the picture. 


Recalling a 
Graph Picture 


1. Press [2nd] [DRAW] 0 (to display the DRAW STO menu) 

1 (to select StorePic). StorePic is copied to the Home 
screen or program editor. 

2. Press [VARSl 4 (to display the VARS PIC menu). Select 

Picl, Pic2, Pic3, Pic4, Pic5, or Pic6. 

StorePic Picw 

3. Press I ENTER I . The current graph is displayed and the 
picture is stored. 

1. Press [2nd] [DRAW] 0 (to display the DRAW STO menu) 

2 (to select Recall Pic). RecailPic is copied to the Home 
screen or program editor. 

2. Press IVARSI 4 (to display the VARS PIC menu). Select 

Picl, Pic2, Pic3, Pic4, Pic5, or Pic6. 

RecailPic Pic n 

3. Press I ENTER I . The current graph is displayed if 
necessary, and the picture is superimposed. 


Note: Pictures are drawings. You cannot TRACE any curve 
on a picture. 

Deleting a Graph pictures are deleted from memory through the MEM 

Graph Picture menu (Chapter 15.) 


Storing and Recalling 


A graph date 
particular 
elements. Yc 
recall any of 


Graph 

Cabases 


Storing a Graph 
lata base 


Recalling a 
Graph Database 


Deleting a 
Graph Database 


The elements 

• Graphing 

• WINDOW 

• All funen-: 
selected 

Graph datat a 
Stat Plot defir 

1. Press 2" 

3 (to seiec 
Home sen 

2. Press . - r 

GDB1. GC 

3. Press E\~ 

StoreGDB 

Caution: Wh 

functions are 
Y= functions i 
database. 

1. Press 'FT 

4 (to seiec 
Home scit 

2. Press . : 

GDB1. GD 

RecalIGDE 

3. Press E\T 
current on 
changes g: 

Graph datata 
MEM menu (C 
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graph is displayed if 
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You cannot TRACE any curve 
om memory through the MEM 


Coring and Recalling Graph Databases 


A graph database is the set of elements that define a 
particular graph. The graph can be recreated from these 
elements. You can store up to six graph databases and 
recall any of them to recreate a graph at a later time. 


Graph 

Databases 


The elements of a graph database are: 

• Graphing MODE. 

• WINDOW variables and WINDOW FORMAT. 

• All functions in the Y= list, and whether they are 
selected. 


Graph databases do not include any drawn items or any 
Stat Plot definitions. 


Storing a Graph 1. Press [2nd] [DRAW] 0 (to display the DRAW STO menu) 
Database 3 (to select StoreGDB). StoreGDB is copied to the 

Home screen or program editor. 

2. Press IVARS1 3 (to display the VARS GDB menu). Select 

GDB1, GDB2, GDB3, GDB4, GDB5, or GDB6. 


3. Press I ENTER I . The current database is stored. 


StoreGDB GDB% 


Recalling a Caution: When you recall a graph database, all existing Y= 

Graph Database functions are replaced. You may want to store the current 
Y= functions to another database before recalling a stored 
database. 


1. Press [2nd] [DRAW] 0 (to display the DRAW STO menu) 
4 (to select RecalIGDB). RecalIGDB is copied to the 
Home screen or program editor. 

2. Press IVARSl 3 (to display the VARS GDB menu). Select 

GDB1, GDB2, GDB3, GDB4, GDB5, or GDB6. 

RecalIGDB GDB n 

3. Press I ENTER] . The new graph database replaces the 
current one. The new graph is not plotted. (The TI-82 
changes graphing MODE automatically, if necessary.) 

Deleting a Graph databases are deleted from memory through the 

Graph Database MEM menu (Chapter 15.) 
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Clearing a Drawing 


Chapter 9: Split Screen 


All points, lines, and shading drawn on a graph with 
DRAW operations are temporary. They remain only until 
you execute a ClrDraw (clear drawing) instruction or a 
change prompts Smart Graph to replot the graph, at 
which time all drawn elements are erased. 


When a Graph To clear drawings from the currently displayed graph, 
is Displayed select ClrDraw from the DRAW DRAW menu (item 1). The 
current graph is plotted and displayed immediately with rv: 
drawn elements. 


From the Home Begin on a blank line on the Home screen or in the 

Screen or a program editor. Select ClrDraw from the DRAW DRAW 
Program menu (item 1 ). The instruction is copied to the cursor 

location. 


When the instruction is executed, it clears all drawings 
from the current graph and displays the message Done. 
The next time you display the graph, all drawn points, 
lines, circles, and shaded areas will be gone. 

Note: Before you clear drawings, you can store them with 
StorePIc (page 8-14). 




>apter 

Contents 


On the Tl-82. y: 
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Getting Started: 
Using Split Sere 
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Chapter 9: Split Screen 


ading drawn on a graph with On the TI-82, you can simultaneously display a graph 

emporary. They remain only ursfl (including a stat plot) and an editor such as the Home 

(clear drawing) instruction or z ■ screen, Y= editor, list editor, or table editor. 

Graph to replot the graph, at 
tements are erased. 


-he currently displayed graph, D m cter Getting Started: Polynomial Coefficients. 9-2 

DRAW DRAW menu (item 1). Tsm tor^nts Using Split Screen . 9-3 

and displayed immediately with zm 


the Home screen or in the 
-IrDraw from the DRAW DRAW 
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executed, it clears all drawings 
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y the graph, all drawn points, 
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drawings, you can store them wr± 
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Getting Started: Polynomial Coefficients 


.5 ng Split Screen 


Getting Started is a fast-paced introduction. Read the chapter for detai s. 

Use the split screen capability to explore the behavior of the graph of a 
polynomial as the coefficients change. 


1. In Func MODE, press O to display the 
Y= screen. Press .1 IX,T,©I [MATHI 3 (to 
select 3 ) G 2 |X,T,e| G 6 1 ENTER I to enter 
the polynomial .1X 3 -2X+6. 

2. Press IMODEl to enter display the MODE 
screen. Press SEH3E1S00 1 ENTER I to 
set the screen to Split. 



Sci En9 
0123456789 
Degree 
ar Pol Se*i 

-Dot 

_I Sinul 

Green S3SSI 


3. Press IZQOMl 6 (to select ZStandard). The 
TI-82 split screen is displayed. The 
current graph is plotted in the standard 
viewing WINDOW (just compressed) and 
displayed on the top half of the display. 
The bottom half is blank. 

4. Press 0 to activate the free-moving 
cursor. 

5. Press [Y=]. The Y= editor displays on the 
bottom half of the display and the cursor 
moves to the Y= editor. 




6 . Press 0 to move the cursor over the 1. 
Press 5. The graph does not change. 

7. Press iGRAPHl to plot the new graph. This 
also moves the cursor to the upper 
window. Press 0 to see the free-moving 
cursor. 


. f\ 

y 

r 

X=.2i27fiE9fi 

Y=0 

ViB.5XS-2X+6 

Vz= 

Vs= 

Vh= 




ter -g Screen 
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until you chano- 
replaced tempo* 
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automatically r 
that key. 


To change the e: 
vice versa, you n 


Bp 

5 

BHI Sci 

lw 9123- 
Bj De?- 
r~F-3r Pc 

Fullbcree'' 


The top half clsi 

The cursor is p la 
GRAPH, TRACE 

The bottom haa 

• Home screen 

• Y= editor ( 4 _ 

• Table (2 rows 

• STATlistedi: 

• WINDOW (3 s 

The cursor is ; 
whenever a key 
displays. 

The split scree r 
screen display:: 

• Full-screen ~ 

• MODE screer 

• Matrix edi: 

• TABLE SETU 

• Program e±: 

• Memory mar. 
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.sing Split Screen 


Once you have selected split screen, it remains in effect 
until you change it. A split-screen display may be 
replaced temporarily by a full-screen display. When you 
press a key in split-screen MODE, the cursor 
automatically moves to the correct half of the display for 
that key. 


erring Screen To change the screen MODE from FullScreen to Split or 
' COE vice versa, you must use the MODE screen. 



.. Sci Eri3 
0123456789 
Degree 
J ar Pol Se*i 
Dot 

|] Simul 
Lbcreen earn 


So t Screen: 


:: t Screen: 
Bottom 


Exceptions 


The top half displays the graph screen (any MODE). 

The cursor is placed in the upper half of the display by 
GRAPH, TRACE, a ZOOM operation, or a CALC operation. 

The bottom half displays an editor. 

• Home screen (4 lines) 

• Y= editor (4 lines) 

• Table (2 rows) 

• STAT list editor (2 rows) 

• WINDOW (3 settings, can be scrolled) 

The cursor is placed in the bottom half of the display 
whenever a key is pressed that moves to one of these 
displays. 

The split screen will be replaced temporarily by a full¬ 
screen display for: 

• Full-screen menus 

• MODE screen, WINDOW FORMAT screen 

• Matrix editor 

• TABLE SETUP, SET UP CALCS, STAT PLOTS 

• Program editor 

• Memory management 
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Using Split Screen (Continued) 


I'apter 10: Matrices 


TI-82 Pixels 








DRAW Pixels 
Instructions 


DRAW Text 
Instruction 


PRGM Output 
Instruction 


The maximum value of row is 30 in the Pxl-On(, 
Pxl-Off(,and Pxl-Change( instructions and the pxl-Test( 
function when MODE is Split. 

Pxl-On (row,column) 

The maximum value of row is 27 in the Text( instruction 
when MODE is Split. 

Text (?vw,column "text") 

The maximum value of row is 4 in the Output( instruction 
when MODE is Split. 


Setting Screen 
MODE from the 
Home Screen or 
a Program 


OuVpvA(row,column,"text") 

To set screen MODE from a program, press [modeI on a 
blank line in the program editor and select FullScreen or 
Split. The instruction is copied to the cursor location. The 
MODE is set when the instruction is encountered during 
execution and remains in effect after the program is done. 


r-aoter 

~-:ents 


This chapter: 
The TI-82 can 
depending or 
or columns. 


Getting Stan--: 
Defining a Ma- 
Viewing Marrii 
Editing Matrix 
About Matr ces 
Matrix Math Ft 
MATRIX MATH 
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- apter 10: Matrices 


This chapter describes the matrix features of the TI-82. 
The TI-82 can store up to five matrices. A matrix, 
depending on available memory, may have up to 99 rows 
or columns. 


>apter 
I: "tents 


* 30 in the Pxl-On(, 
ructions and the pxl-Test( 


27 in the Text( instruction 


4 in the Output( instruction 


rogram, press (MODEl on a 
or and select FullScreen or 
i to the cursor location. The 
non is encountered during 
ct after the program is done. 


Getting Started: Systems of Linear Equations .... 10-2 


Defining a Matrix . 10-4 

Viewing Matrix Elements. 10-5 

Editing Matrix Elements . 10-6 

About Matrices. 10-8 

Matrix Math Functions . 10-10 

MATRIX MATH Operations. 10-12 
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Getting Started: Systems of Linear Equations 


1 . 


2. 


3. 


4. 

5 . 


Getting Started is a fast-paced introduction. Read the chapter for detai s. 

Find the solution of x + 2y + 3z = 3 and 2x + 3y + 4z = 3. On the TI-82, 
you can solve a system of linear equations by entering the coefficients 
as elements in a matrix and then using the matrix row operations to 
obtain the reduced row echelon form. 


Press iMATRXl . Press 00 to display the 
MATRX EDIT menu. Press 1 to select [A] 
to edit matrix [A] 


Press 2 [ENTerI 4 FenTerI to define a 2x4 
matrix. The rectangular cursor indicates 
the current element. The ellipses points 
at the right indicate that one or more 
additional columns exist. 


Press 1 1 ENTER I to enter the first element. 
The rectangular cursor moves to the 
second column of the first row. 


MATRIX[fi] 

1 xi 

[ 0 

] 


MATRIX[R] 

2 X4 

[ |7gHPf| 0 

0 

[ 0 0 

0 

1 ? 1 =0 



MATRIX[R] 

2 x4 

c i n» 

lo 

[ 0 0 

0 

1 7 2=0 



Press 2 FenTerI 3 [enTerI 3 IenTerI to 
complete the top row. 

Press 2 [enTerI 3 IenTerI 4 [ENTER] 3 FenTerI to 
enter the bottom row. 


MATRIX[fi] 2 X4 
-2 2 2 ] 

.2 h fimmi 


2? h=3 


i Press [2nd] [QUIT] to return to the 
Home screen. Begin on a blank Hi 
Press I MATRX I 0 to display the MA 
MATH menu. Press 0 until the 
bottom items on the menu are sh: 
then select *row+( (item A). *rov*« 
copied to the Home screen. 


Press E3 2 □. Press iMATRXl 1 to 
select [A] from the MATRX NAVE 
menu). Press □ 1 □ 2 Q] ' 
multiplies row 1 by -2 and adds :: 
row 2. The resulting matrix is 
displayed and stored in Ans. The 
value of [A] is not changed. 


; Press IMATRXl 0 to display the MAI 
MATH menu. Select *row( (item 0]< 
and then press ED 1 □ [2n3] [Arts' I 
2 □ FenTerI . This multiplies row . 
the matrix in Ans by -1. Again, tfc e 
resulting matrix is displayed ar. i 
stored in Ans. 


k Press iMATRXl 0. Select *row+{ 
(item A ). Pres s EE 2 0] [2nd] [Ans] I 
□ 1 Q] 1 ENTER I . This multiplies r: m 
of the matrix in Ans by -2 and ad i 
to row 1. The resulting reduced ro 
echelon form of the matrix is 
displayed and stored in Ans. 

lx -lz = -3 so x = -3 + 
ly + 2z =3 y = 3 - 
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.inear Equations 


jction. Read the chapter for deta s 

d 2x + 3y + 4z = 3. On the TI-82, 
t ons by entering the coefficients 
g the matrix row operations to 


MATRIX[A] 1 Xl 

: Press [2nd] [QUIT] to return to the 

*row+( 

to ] 

Home screen. Begin on a blank line. 

Press IMATRXl [71 to disnlav the MATRX 
MATH menu. Press 0 until the 
bottom items on the menu are shown, 
then select *row+( (item A). *row+( is 
copied to the Home screen. 




MATRIX[R] 2 X4 

Press F)1 2 17|. Press IMATRXl 1 fto 

*row+< "2?[fi]?1?2 

t^™ 1 0 0 

select [A] from the MATRX NAMES 

[[1 2 3 3 ] 

menu). Press [T| 1 1712171 [EnTerI. This 


multiplies row 1 by -2 and adds it to 
row 2. The resulting matrix is 

[0 "1 "2 "3] ] 

1 J 1=0 

displayed and stored in Ans. The 


value of [A] is not changed. 



MATRIX [fi] 2 X4 

8. Press IMATRXl 1H to disnlav the MATRX 

*row+< ~2t [A]?1 ? 2 

c l "imm i o 

MATH menu. Select *row( (item 0) 


CO 0 0 

and then press O 1 □ [Ans] □ 

21)11 ENTERI. This multiplies row 2 of 
the matrix in Ans by -1. Again, the 

[[12 3 3 1 

[0 -1 -2 -3]] 
*row<-1?Ansj2> 

[[1 2331 

1 > 2=0 

resulting matrix is displayed and 
stored in Ans. 

[01231] 


to 



Press [MATRXl 0. Select *row+( 

(item A). Press02Q [2nd] [Ans] □ 2 
□ 1 \T\ 1 ENTER 1 . This multiplies row 2 
of the matrix in Ans by -2 and adds it 
to row 1. The resulting reduced row- 
echelon form of the matrix is 
displayed and stored in Ans. 


lx - lz = 
ly + 2z = 


so 


x = -3 + z 
y = 3 - 2z 


*row< ■ 

l3flnsj2> 

[ 

[1 

2 3 3] 


[0 

12 3]] 

*row+< 

- 2 , 

fins?2?1 

^ [[1 

0 

-1 -3] 

[0 

1 

2 3 ]] 
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Defining a Matrix 


Viewing Matrix Elements 


Selecting a 
Matrix 


Accepting or 
Changing 
Matrix 
Dimensions 


A matrix is a two-dimensional array. You can display, 
enter, or edit a matrix in the matrix editor. The TI-82 has 
five matrix variables: [A], [B], [c], [D], or [E]. You can 
define a matrix directly in an expression. 


To define or display a matrix in the editor, you first must 
select the name of the matrix. 

1. Press fMATRXl 0 0 to display the MATRX EDIT menu. 



2. Select the matrix you want to define (either [a], [b], 
[C], [D], or [E]). The MATRX EDIT screen appears. 


MATRIX[fl] 1 xl 
i o ] 


The dimensions of the matrix (row x column) are 
displayed on the top line. When you select a matrix to 
define, the cursor is on the row dimension. You must 
accept or change the dimensions each time you enter or 
edit a matrix. A “new” matrix has dimension lxl. 

1. Accept or change the number of rows. 

• To accept the number, press [ENTER I . 

• To change the number, enter the number of rows 
(up to 99), and then press I ENTER I . 

The cursor moves to the number of columns. 

2. Accept or change the number of columns as above. 
The rectangular cursor moves to the first matrix element 


Isplaying 
Matrix Elements 


-saving the 
MATRX Edit 
Screen 


le eting a 
Matrix 


After the dimens* 
be viewed and va 
elements. In a 


The center portka 
seven rows and th 
values of the elem 
The full value of c 
rectangular curs-:: 


MATRIX[fl] 3 




l -i 
C 0 
[ 0 
[ l.B 
[ 0 
C 0 


3.1416 
0 

0 E 

0 

.B5?14 • 
0 Z 


i,1=3,141591 


An 8x4 matrix is 5 
right column indie 

To leave the MATT 

• Select another 

• Press f2ndj 

Matrices are deleft 
(Chapter 15). 
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Viewing Matrix Elements 


onal array. You can display, 
he matrix editor. The TI-82 has 
;3\ [c], [D], or [E]. You can 
an expression. 


rix in the editor, you first must 
rix. 

splay the MATRX EDIT menu. 


ant to define (either [a], [b], 
TRX EDIT screen appears. 


I 


rix 'row x column) are 
Hien you select a matrix to 
row dimension. You must 
isions each time you enter or 
rix has dimension lxl. 

ember of rows. 


r. press I ENTER I . 

er, enter the number of rows 
>ress FenTerI . 

' number of columns. 

imber of columns as above. 

ves to the first matrix element. 


After the dimensions of the matrix are set, the matrix can 
be viewed and values can be entered into the matrix 
elements. In a “new” matrix, all values are zero. 


Displaying The center portion of the matrix editor displays up to 

Matrix Elements seven rows and three columns of a matrix, showing the 
values of the elements in abbreviated form if necessary. 
The full value of the current element (indicated by the 
rectangular cursor) is shown on the bottom line. 


MATRIXER] 

8 X4 

[ UFLir-l 

-3.1H2 

15 

E -i 

3.1H1B 

0 

E 0 

0 

0 

E 0 

0 

BB 

E l.B 

0 

0 

C 0 

.BE71H 

0 

E 0 

0 

2 1 

-4 

II 

w 

141592653... 


Leaving the 
MATRX Edit 
Screen 


Deleting a 
Matrix 


An 8x4 matrix is shown. The ellipses marks and 1 in the 
right column indicate additional rows and columns. 

To leave the MATRX edit screen: 

• Select another screen by pressing the appropriate key. 

• Press [2nd] [QUIT] to return to the Home screen. 

Matrices are deleted from memory through the MEM menu 
(Chapter 15). 
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Editing Matrix Elements 


The matrix editor has two “contexts,” viewing and 
editing. The current context determines the result of a 
keypress. 


Viewing a 

Matrix 

In viewing context, you can move quickly from one matrix 
element to the next. The full value of the current element 
is displayed on the bottom line. 

Viewing 

Context Keys 

B or B Moves the rectangular cursor within the 

current row. 


0 orH 

Moves the rectangular cursor within the 
current column. On the top row, 0 
moves cursor to the column dimension 
On the column dimension, moves cursor 
to the row dimension. 

1 ENTER 1 

Switches to editing context; activates 
the edit cursor on the bottom line. 

ICLEARl 

Switches to editing context; clears the 
value on the bottom line. 

Any entry 
character 

Switches to editing context; clears the 
value on the bottom line; copies the 
character to the bottom line. 

[2nd] [INS] 

Nothing. 

[DEL] 

Nothing. 


~ing a Matrix In editing cornex: 

Eement line, and you car 

element. 

1. Use the curse: 
the matrix ekz 

2. Switch to edix: 
an entry key. 

3. Change the var 
an expression | 
editing contex* 
[CLEARL foflawe 
rectangular cn 

4. Press HFE ~ 


E: ring Context 
<eys 


B or0 

0 or0 


I~enTer1 


ICLEARl 

Any entry 
character 

[2ndl flNSl 
El 
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vo “contexts,” viewing and 
^text determines the result of a 


ran move quickly from one mar^ Sorting a Matrix 

full value of the current elemen: Ee-nent 

inline. 


1 the rectangular cursor within 
it row. _ 

the rectangular cursor within re 
rt column. On the top row, 0 
cursor to the column dimension 
1 column dimension, moves cursir 
~ow dimension. 

es to editing context; activates 
: cursor on the bottom line._ 

to editing context; clears the 
r. the bottom line._ 

es to editing context; clears the Editing Context 

►n the bottom line; copies the < ays 

:er to the bottom line._ 

& _ 

g- 




In editing context, an edit cursor is active on the bottom 
line, and you can change the value of the current matrix 
element. 

1. Use the cursor-movement keys to move the cursor to 
the matrix element you want to change. 

2. Switch to editing context by pressing 1 ENTERLICLEARL or 
an entry key. 

3. Change the value of the matrix element. You may enter 
an expression (which is evaluated when you leave the 
editing context) for the value. Note: You can press 
[CLEAR], followed by 1 ENTER 1 to restore the value at the 
rectangular cursor if you make a mistake. 

4. Press 1 ENTER L 0, or 0 to move to another element. 


0 or0 

Moves the edit cursor within the value. 

B or(3 

Stores the value on the bottom line to 
the matrix element; switches to viewing 
context and moves the rectangular 
cursor within the column. 

1 ENTER 1 

Stores the value on the bottom line to 
the matrix element; switches to viewing 
context. Rectangular cursor moves to 
the next element. 

ICLEARI 

Clears the value on the bottom line. 

Any entry 
character 

Copies the character to the location of 
the edit cursor on the bottom line. 

[2nd] [INS] 

Activates insert cursor. 

[DEL] 

Deletes the character under the edit 
cursor on the bottom line. 
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About Matrices 


Using a Matrix 
in an 

Expression 


Entering a 
Matrix in an 
Expression 


On the Home screen or in a program, you can use. < 
store, and display matrices. 


To use a matrix in an expression, you may: 

• Copy the name from the MATRIX NAMES menu. 

• Recall the contents of the matrix into the expressic : 
with [2nd] [RCL] (Chapter 1). 

• Enter the matrix directly (see below). 

You can enter, edit, and store a matrix in the MATRIX 
editor. You also can enter a matrix directly in an 
expression. 

1. Press [2nd] [[] to indicate the beginning of the matrix. 

2. Press [2nd] [[] to indicate the beginning of a row. 

3. Enter a value (which can be an expression) for each 
element in the row, separated by commas. 

4. Press [2nd] []] to indicate the end of a row. 

5. Repeat steps 2 through 4 to enter all of the rows. 

6. Press [2nd] []] to indicate the end of the matrix. 

Note: The closing ]] is not necessary at the end of an 
expression or preceding ■>. 

[[element 1 } 1 , ... ,element ^]... [< element m j, ... ,element ^J 

The expression is evaluated when the entry is executed 
Commas are required on entry to separate elements, but m 
not displayed on output. 


2*111,2*3][4*5,6 
]] 

[[24 6 ] 

[8 10 12H 


Copying One 
drix to 
I Jtorcther 


accessing a 
■tatrix Element 


To display the conte 
copy the name from 
IentIrI . 


[fi] 


[[9 8 - 
[6 5 - 
[3 2 1 


If all of a matrix ansi 
indicated by ellir sis 
or i in the right cdkm 
rest of the matrix. 


....0000 .1429 
....0000 0.0000 
....0000 0.0000 
....0000 0.0000 
....0000 0.L* 
....0000 0.0000 
....0000 0.0000 


To copy a matrix, afti 
names on the V- _z 


|[fi] + [B] 

You can store a vaki 
matrix element on it 
The element must be 
dimensions. 

maXr\x(row,coiuwu4 

|0+[flK2>3; : 

[[98; 
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r in a program, you can use. erm r 
rices. 


pression, you may: 

the MATRIX NAMES menu. 

>f the matrix into the expression 
►ter 1). 

^tly (see below). 

store a matrix in the MATRIX 
er a matrix directly in an 

the beginning of the matrix. 

ne the beginning of a row. 

can be an expression) for each 
eparated by commas. 

iie the end of a row. 

P 4 to enter all of the rows. 

ite the end of the matrix. 

s not necessary at the end of an 
ing*. 

’ 0 ••• ... , J] 

xed when the entry is executed, 
entry to separate elements, but are 



X sc aying a 


Xcpying One 

tetrixto 

brother 


Accessing a 
vfatrix Element 


To display the contents of a matrix on the Home screen, 
copy the name from the MATRX NAMES menu and press 
I ENTER I . 


[fl] 


[[9 8 7] 
[6 5 4] 
[3 2 111 


If all of a matrix answer does not fit in the display, as 
indicated by ellipsis marks in the left or right column or t 
or l in the right column, use 0,0,0, and 0 to display the 
rest of the matrix. 


.... 0000 .1429 0t 
....0000 0.0000 0... 
....0000 0.0000 0... 
....0000 0.0000 0 ... 
....0000 0.0000 0 ... 
....0000 0.0000 0 ... 
....0000 0.0000 0 i 


To copy a matrix, store it to another matrix. (Access the 
names on the MATRX NAMES menu.) 

|[fl] + [B3 | 

You can store a value to (or recall a value from) a specific 
matrix element on the Home screen or from a program. 
The element must be within the currently defined matrix 
dimensions. 

vna\r\x(row,column) 


0+[RK2 ? 3>: [R] 
[[9 8 7] 
[6 5 0] 
[3 2 1]] 
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Matrix Math Functions 


+ (Add) 

- (Subtract) 


* (Multiply) 


- (Negate) 


abs 


You can use many of the math functions on the 
keyboard, MATH MATH menu, and the MATH NUM i 
with matrices. However, the dimensions must be 
appropriate. 


To add (0) or subtract (0) matrices, the dimensions: 
be the same. The answer is a matrix in which the elen 
are the sum or difference of the individual elements. 

matrixA+matrixB 

matrixA-^matrixB 

To multiply (0) two matrices together, the column 
dimension of matrixA must match the row dimension : f 
matrixB. 

matrixA*matrixB 

Multiplying a matrix by a value or a value by a matrix 
returns a matrix in which each element of matrix is 
multiplied by value. 

matrix*value 

value*matrix 

Negating a matrix (0) returns a matrix in which the sign 
of every element is changed (reversed). 

-matrix 

abs (absolute value, [2nd] [ABS]) returns a matrix cont 
the absolute value of each element of matrix. 

abs matrix 


fr,e rse) 


*wers 


Relational 

locations 


round( (MATH Nl 
every elemen: in 
omitted, the elem 

round(?r?a/ - 
round (matrix) 

Use the _1 functia 
valid), mar 
equal zero. 

matrix “ 1 


To raise a matrix 
may use 2 , 3 . or * 

matrix 2 
matrix 3 
matrix*power 

To compare tw a : 
= and *, they mas 
compare matrixA 
basis. The other r 
matrices. 

matrixA ^matrix 
returns 0 if ar y ?: 

matrixA^m a 
false. 

iPart, fPart. and ■ 

containing the ini 
integer of each e.i 

iPart matrix 
fPart matrix 
int matrix 
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*■ subtract (0) _ ^ 

The answer is a manat 
* difference of the 


■ rirB 
trixB 


5.) two matrices together 
natrixA must match tie mm 


natrix by a value or a cattm fa. 

Kin which each element of 



-1-5? retU f ns a matrix in wtj a 
r 15 changed (reversed). 


^e ®[ABS]) returns a maim 
of each element of watrij. 




-. - d( (MATH NUM menu) returns a matrix. It rounds 
ery element in matrix to ^decimals. If # decimals is 
c _~ed, the elements are rounded to 10 digits. 

-r -nd (matrix ^decimals) 
nzan6(matrix) 

Use the _1 function (0) to invert a matrix ( A -1 is not 
valid), matrix must be square. The determinant cannot 
equal zero. 

matrix^ 

To raise a matrix to a power, matrix must be square. You 
may use 2 , 3 , or A n (n between 0 and 255). 

matrix 2 
matrix 3 
matrix A power 

To compare two matrices using the relational operations 
= and they must have the same dimensions. = and * 
compare matrix A and matrix,B on an element-by-element 
basis. The other relational operations are not valid with 
matrices. 

matrixA-matrixB returns 1 if every comparison is true; it 
returns 0 if any comparison is false. 

matrixA^matrixB returns 1 if at least one comparison is 
false. 

iPart, fPart, and int (MATH NUM menu) return a matrix 
containing the integer part, fractional part, or greatest 
integer of each element of matrix. 

iPart matrix 
fPart matrix 
int matrix 
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rw m aVu® math funct >ons on the 
i h MATH menu, and the MATH NUt.f i 
However, the dimensions must be 


subtract (0) matrices, the dimeiu. 

answer is a matrix in which the eia 
inference of the individual elements. 


jcB 

xB 


two matrices together, the column 
UnxA m ust match the row dimension i 


tri f j b .y a value or a value by a matrix 
® which each element of matrix is 



ID) returns a matrix in which the sia 
® changed (reversed). 


le, [2nd] [abs]) returns a matrix corn, 
of each element of matrix. 


atonal 

liberations 


round( (MATH NUM menu) returns a matrix. It rounds 
every element in matrix to Mecimals. If Mecimals is 
omitted, the elements are rounded to 10 digits. 

round (matrix,Mecimals) 

round (matrix) 

Use the -1 function O) to invert a matrix ( A -1 is not 
valid), matrix must be square. The determinant cannot 
equal zero. 

matrix _1 


To raise a matrix to a power, matrix must be square. You 
may use 2 , 3 , or A n (n between 0 and 255). 

matrix 2 
matrix 3 
matrix A power 

To compare two matrices using the relational operations 
= and they must have the same dimensions. = and * 
compare matrixA and matrixB on an element-by-element 
basis. The other relational operations are not valid with 
matrices. 

matrixA-matrixB returns 1 if every comparison is true; it 
returns 0 if any comparison is false. 

matrixA-matrixB returns 1 if at least one comparison is 
false. 

iPart, fPart, and int (MATH NUM menu) return a matrix 
containing the integer part, fractional part, or greatest 
integer of each element of matrix. 

iPart matrix 
fPart matrix 
int matrix 
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MATRX MATH Operations 


MATRX MATH 
Menu 


det 


T (Transpose) 


Accessing 
Matrix 
Dimensions 
with dim 


Pressing Imatrxi 0 accesses the matrix math operation 
on the MATRX MATH menu. 


NAMES MATH EDIT 
1: det Calculates the determinant 

2: T Transposes the matrix 

3: dim Returns the matrix dimension 

4 : F i 11 ( Fills all elements with a constant 

5: identity Returns the identity matrix 

6 : r a n d M ( Returns a random matrix 

7: augmentC Augments two matrices 

8 : r owSwa p ( Swaps two rows of a matrix 

9: row+( Adds two rows, stores in second ro^ 

0: *row( Multiplies row by a number 

A: *row+( Multiplies row, adds to second row 

det (determinant) returns the determinant (a real number* 
of a square matrix. 

det matrix 

T (transpose) returns a matrix in which each 
element(row,column) is swapped with the corresponding 
element(column,row) of matrix. 

matrix 1 

dim (dimension) returns a list containing the dimensions 
{{rows columns }) of matrix. 

dim matrix 

Note: dim matrioc^Ln:Ln(A) returns the number of rows, 
dim matrix>Ln:Ln(2) returns the number of columns. 


3nga 
:with dim 


sec Tiensionin 
: i tlatrix with 


□entity 


mrdM( 


din [[2,7,11[“8, 

3 - ln (2 3) 

din [[2,7,1][“8, 

3?1]]*Lis Li<1> 

2 


dim (MATRIX MAT 

new matrixname ; 
elements equal x z 

{rowSjColin \ 


■C2,2>*din 

[fl] 


ip: 

c 


[[0 

[0 


dim is used with T 
matriocname to dx 
in the old matrurm 
are not changed Ai 
are zeros. 

{rows,colum ns J > : 

Fill( (MATRIX MAT 
in matriocname. 

F\\\(value,mat-riJT« 

identity (MATR * • 

of dimension rows 

identity dii 

randM( (create rar 
returns a roxs> ; 
integers (-9 to 9 7 
function. 

randM(roxs,c7 


0*rand: rar dfT 
)“UF rac 

[[1/7 1 

[-1/7 8 
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ions 


’X MATH C mlnu S ^ maWx math °P er£ ' ^ 


Calculates the determinant 
i ransposes the matrix 
Returns the matrix dimension 
p~f a11 dements with a constant 
Returns the identity matrix 
netums a random matrix 
Augments two matrices 
bwaps two rows of a matrix 
Adds two rows, stores in second row 
Multiplies row by a number 
.Multiplies row, adds to second 


l a 

with dim 


snsionin 
i Matrix with 


" 0 returns the determinant (a real number! 


rams a matrix in which each 
W “ h 


tensions 


oentity 




n-s. 




dim (MATRIX MATH item 3) is used with fsTo»n to create 
new matrixname of dimensions rows x columns with all 
elements equal to zero. 

{rows,columns}->d\m matrixname 


{2,23-^diin [fl] 

[fll < 2 2> 

[[0 0 ] 
[0 0 ]] 


dim is used with [STOl to redimension existing 
matrixname to dimensions rows x columns. The elements 
in the old matrixname that are within the new dimensions 
are not changed. Any additional elements that are created 
are zeros. 


{rowstfolumns^&m matrixname 

Fill( (MATRIX MATH item 4) stores value to every element 
in matrixname. 

Fi II (value,matriocname) 

identity (MATRIX MATH item 5) returns the identity matrix 
of dimension rows x dimension columns. 

identity dimension 

randM( (create random matrix, MATRIX MATH item 6) 
returns a rowsxcolumns matrix of random one-digit 
integers (-9 to 9). The values are controlled by the rand 
function. 


randM (rows,columns) 


0-^rand: randM<2? 2 

>-HFrac 

[[ 1/7 1 / 8 ] 

[“1/7 0 ]] 
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MATRX MATH Operations (Continued) 


augment( 


Row Operations 

rowSwap( 


row+( 


*row( 


*row+( 




>£ 2 ter 11: Lists 



augment( (MATRIX MATH item 7) concatenates matr^Jk \ 
and matrixB. The number of rows in matrixA must < 
the number of rows in matrixB. 


augment (matrixA,matrixB) 


[[1,2][3? 4]]*[R] 
: [ [5? 6] C7? 8] ] * [B 
]•augments [fl]? [B 

[[1 2561 
[ 3478 ]] 


The row operations, which can be used in an expressior. 
do not change matrix in memory. All row numbers and 
values can be entered as expressions. 

rowSwap( (MATRIX MATH item 8) returns a matrix. It 
swaps rowA and rowB of matrix. 

ro\NS\Nap(matrix,rowA,rowB) 

row+( (row addition, MATRIX MATH item 9) returns a 
matrix. It adds rowA and rowB of matrix and stores the 
answer in rowB. 

row +(matrix,rowA,rowB) 

*row( (row multiplication, MATRIX MATH item 0) returns; | 
matrix. It multiplies row of matrix by value and stores the 
answer in row. 

*ro\N(value,matrix,row) 

*row+( (multiply and add row, MATRIX MATH item A) 
returns a matrix. It multiplies rowA of matrix by value, 
adds it to rowB , and stores the answer in rowB. 

*ro\N+{value,matrix,rowA,rowB) 


[ [1,2] [3? 4] + [B] 

[ [1 2 ] 
[3 4]] 

#rou+<3?[B]?1?2> 

[[1 2 ] 
C6 10]] 


This chapter desert 
The TI-82 can store u\ 
available memory, ma 


Getting Started: Ger e: 

About Lists. 

LIST OPS Operators 
LIST MATH Opera:::- 
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Chapter 11: Lists 


MATH item 7) concatenates matrlzA 
umber of rows in matrixA must eraa \ 
in matrixB. 

r natrixB) 


r r 3 

+ [B 
, iB 

6J 

83] 


which can be used in an expression 
- * in memory. All row numbers and 
sd as expressions. 


'ATH item 8) returns a matrix. It 

cB of matrix. 


v:A,rowB) 

MATRIX MATH item 9) returns a 
and rowB of matrix and stores the 


rowB) 

a don, MATRIX MATH item 0) returns £ 
row of matrix by value and stores the 

twt) 

l add row, MATRIX MATH item A) 
multiplies row A of matrix by value , 
stores the answer in rowB. 

, rmcA,rowB) 




I>aoter 

lor-tents 


This chapter describes the list features of the TI-82. 
The TI-82 can store up to six lists. A list, depending on 
available memory, may have up to 99 elements. 


Getting Started: Generating a Sequence . 11-2 

About Lists. 11-3 

LIST OPS Operations . 11-6 

LIST MATH Operations . 11-9 


3 

131 
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Getting Started: Generating a Sequence 


Getting Started is a fast-paced introduction. Read the chapter for < 


Calculate the first eight terms of the sequence 1/N 2 and display in 
fractional form. 


1. Begin on a blank line on the Home 
screen. Press [2nd] [LIST] to display the 
LIST OPS menu. 


2 . 


Press 5 to select seq(. The function 
name is copied to the cursor location 
on the Home screen. 


3 . 


Press 1 ED I ALPHA I A [**] 

1Q8Q1 


misToi 


UalphaI AfTI 
[2nd] [Li]. Press 


4. Use 0 to scroll the list to see all of the 
elements. 


Press iMATHl 1 (to select ►Frac). On the 
Home screen, Ans is typed 
automatically, followed by ►Frac. 


6 . 


Press 1 ENTER I to show the sequence in 
fractional form. Use 0 to scroll the list 
to see all of the elements. 


I ENTER I to generate the list and store it in 
Li. The list is displayed on the Home 
screen. 



Acout Lists 


hng a List in 
Expression 


Entering a List 
in an 

Expression 


The TI-82 has six 1st 
Ls, and L6. On the ~c 
use, enter, store, and 
the keyboard. 


Saving a List in 
Memory 


To use a list in an ex; 
• Use the name of tfc 


p+LTi 


Enter the list (firec 


|5+Li+a,2,3: I 


Press [2nd] [RCL". er 
press I ENTER to rec: 
expression at thee 


5+Li+a,2,31 - 
10? 32>l 


1. Press [2nd] 1U to ind 


2. Enter a value (wfci 
element in the hsL 


3. Press [2nd] [}] to ind 


2*a ? 2+3,--: 

C 2 16 


The expression is evai 
Commas are required' 
are not displayed on : 
at the end of an ex; res 


You can save a Use in : 
• Enter the list in tfot 


Enter the list do 2 
a program (see db( 
name of the Ls: L- 


2+C1? 2+3? 4 2 >- 
<2 10 
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tg a Sequence 


Joout Lists 


traduction. Read the chapter for < 
the sequence 1/N 2 and display in 


le 

7 the 


k in 
ie list 


mi 

non 

AQ 

s 

re it in 
*ne 

)f the 

ithe 



Xsfng a List in 
sr Expression 


Entering a List 
an an 

Expression 


Saving a List in 
Memory 


The TI-82 has six list variables in memory: Li, L 2 , L 3 , L 4 , 
L 5 , and L6. On the Home screen or in a program, you can 
use, enter, store, and display lists. The list names are on 
the keyboard. 


To use a list in an expression, you may: 

• Use the name of the list (Li, L 2 , L 3 , L4, Ls, or Le). 

pul | 

• Enter the list directly (see below). 

|5+Li+Cl?2?3>i | 

• Press [2nd1 fR CLl enter the name of the list, and then 
press I ENTER 1 to recall the contents of the list into the 
expression at the cursor location. 

|5+Li + £1? 2?3} + £2? I 

|10?32>i I 

1. Press [2nd) [{] to indicate the beginning of the list. 

2. Enter a value (which can be an expression) for each 
element in the list, separated by commas. 

3. Press [2nd] [}] to indicate the end of the list. 


2*a ? 2+3 ? 4*> 

£2 10 32} 


The expression is evaluated when the entry is executed. 
Commas are required on entry to separate elements, but 
are not displayed on output. The closing } is not necessary 
at the end of an expression or preceding •>. 


You can save a list in memory in two ways: 


• Enter the list in the STAT list editor (Chapter 12). 

• Enter the list on a blank line on the Home screen or in 
a program (see above), press ISTOL and then enter the 
name of the list (Li, L 2 , L 3 , L4, Ls, or L6). 


2*a ? 2+3,4*}*Ls 
£2 10 32} 
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AbOUt LiStS (Continued) 


Displaying a 
List 


Copying One 
List to Another 


Accessing a 
List Element 


Lists in 
Graphing 



about 

__^ Math 

:* ons with 

JJE3 


A list can be usei 
functions. (Other 
valid.) The funcd: 
list, and a list is re 

• If a list is use: 
valid for every 
(In graphing, a 

V~{1 , 0 ,- 1 ). is 


iki,0 ? - 1 : 


IvTlxTaTF 

|V2 = 


• If two lists are 
length of the h 
list in which es 
the function us 
lists. 


ia ? 2 ? 3>+ 

| : 

• If a list and a v; 
function, the ^3 


£1,2,3}+4 

C 
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: merits of a list on the Home screen, aq 
list and press [ENTER! . 

; ' v er does not fit in the display on the 
' indicated by ellipsis marks in the lef: or 
** ± and 0 to display the rest of the ksL 


38042..J 

lore it to another list. 


J8042..J 

T **alue to (or recall a value from) a specifie 
er the name of the list, followed by the 
ement in parentheses. You can store to 
mn die currently defined list dimensions i 

it) 


, 2 3> 
4 

! 3 4} 


• about 


Math 

Unctions with 


A list can be used to input several values for certain 
functions. (Other chapters and Appendix A state if a list is 
valid.) The function is evaluated for each element in the 
list, and a list is returned. 

• If a list is used with a function, the function must be 
valid for every element in the list, except in graphing. 
(In graphing, an invalid element in a list, such as -1 in 
^{1,0,-1}, is simply ignored.) 

jf Cl ? 0? "1> | ^ This returns an error. 

|ViBX-f-Cl ? 0 ? “1> I ♦ This graphs X*V1 and X 

|V £ = I *>f0, but skips X*V“ 1. 


• If two lists are used with a two-argument function, the 
length of the lists must be the same. The answer is a 
list in which each element is calculated by evaluating 
the function using the corresponding elements in the 
lists. 

ia ? 2 ? 3> + M ? 5 ? 6> I 
I <5 7 9} j 

• If a list and a value are used with a two-argument 
function, the value is used with each element in the list. 


Kl?2?3>+4 


£5 6 7> 


are used to graph a family of curves 



























LIST OPS Operations 


LIST OPS 
Menu 


SortA( 

SortD( 


Pressing [2nd] [LIST] accesses the list operations : 
LIST OPS menu. 


OPS MATH 


1:SortA( 

Sorts lists in ascending or:^r 1 

2:SortDC 

Sorts hsts in descending otf 1 

3: dim 

Accesses the list dimensicc 

4: Fill( 

Fills all elements with a coon 

5: seq( 

Creates a sequence 


I List 


Note: dim and Fill( are the same as dim and Fill( cr : 

MATRX MATH menu. SortA( and SortD( are the sazr- 1 

SortA( and SortD( on the STAT EDIT menu. 

SortA( (sort ascending) and SortD( (sort descends g 

two uses. 

• With one listname , they sort the elements of an 
existing list and update the list in memory. 

• With two to six listnames, they sort the first list ari: 
then sort the remaining lists as dependent lists, 
element-by-element, and update the lists in memc ij 
A ll lists must be the same length. 

SorXA(listname) 

Sort A(listnameI,listnameD,listnameD ,...) 


; a List 


kni.£m 


Bionin 
t with 


■C5? 4? 3}*L3 s <1 ? 2? 
3 >*Lh s SortFKLs ? L 

C3 4 5> 
Lh 

CZ 2 1 > 
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accesses the list operations c -1 


Sorts lists in ascending order 
Sorts lists in descending orcr : 
Accesses the list dimension 
Fills all elements with a cons*-i£i 
Creates a sequence 

are the same as dim and Fill( on t b - 
: SortA( and SortD( are the same as 
r the STAT EDIT menu. 

r.g) and SortD( (sort descending ha 


[Cwtng a List 
■to dim 


e. they sort the elements of an 
epdate the list in memory. 

5 1names , they sort the first list ar.: 
-aining lists as dependent lists, 
and update the lists in memory 
he same length. 


^edmensionin 
j i Jst with 


naineDylistnameD ,...) 


2 , 

>L 

5> 

1 > 


dim (dimension) returns the length (number of elements) 
of list, 

dim list 


Idim a ? 3,5 ? 7} I 

I 4| 

dim is used with ISTOH to create new listname with 
dimension length. The elements are zeros. 

length* dim listname 


3*din L -2 

3 

L2 

C0 0 0> 

dim is used with ISTOl to redimension existing listname to 
dimension length. 

• The elements in the old listname that are within the 
new dimension are not changed. 

• Any additional elements that are created are zeros. 


length* dim listname 


<l?3?5?7}*LH:5*d 
in LhsLh 


a 3 5 
3+din LhsLh 

a 


7 0} 
3 5> 
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LIST OPS Operations (Continued) 


■HATH Operations 


Fill( 


seq( 


Fill( (LIST OPS item 4) stores value to each elen - i I 
listname. 


» ATM 


Fill (value,listname) 


Ls 


<3 4 5> 
Fill<8?L3> 

Done 
Ls 

<8 8 8 > 


seq( (sequence, LIST OPS item 5) returns a list in i 
each element is the value of expression , evaluated a: 
increments for variable from begin to end. 


seq(expression,variable, begin, end,increment) 


se-=i 1? 11 ? 3 ) 

Cl 16 49 100} 


variable need not be defined in memory, increment < 
negative. seq( is not valid in the expression. 


Un or Mn is not valid in expression. To generate a se 
from U/7 or Vn, use Un(nstart,nstop,nstep). 


Pressing (2nd] [list] a 
on the LIST MATH men 


OPS MATH 
1:min( 

2: max( 

3: meant 
4:median( 
5: sum 
6:prod 


Rev. 

Rev 

Rev 

Rev. 

Rev 

Rev 


Note: min( and max(a 
the MATH NUM menu. 


min( (minimum) and m 
or largest element : f is 
returns a list of the lari 
and listB. 


min(Ks£) or max(: is:) 
min (listA,listB) or man 


min<Cl?2?3}? 03»^ 

■ 15> <i 2 

nax<tl?2?3>? . 

,1>> „ . - 

C3 2 31 


mean( returns the 
median value of / is 


n\ean(list) or media - 


If a second li¬ 
the elements in / is : 


rr\ean(listjrequertcy) c 


nean<-Cl?2?3>» 13 

2 i y ) 

' 1.66666&66 
mediantil• 
3j2j1>) 

1 • 
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ed) 


MATH Operations 


Pressing [2nd] [list] 0 accesses the list math operations 
on the LIST MATH menu. 


stores value to each elemer.: n 


r: 

re 

» 

3 D S item 5) returns a list in whj a 
iue of expression , evaluated ai 
te from begin to end. 

rte, begin, end,increment) 

3 

e fined in memory, increment car : 
did in the expression. 

l expression. To generate a segue* I 
( nstart,nstop,nstep). 


HATH 


OPS MATH 

1: mi n ( 

Returns minimum element of a list 

2:max( 

Returns maximum element of a list 

3: mean( 

Returns mean of a list 

4: median( 

Returns median of a list 

5: sum 

Returns sum of all elements in list 

6 :prod 

Returns product of all elements in list 


Note: min( and max( are the same as min( and max( on 
the MATH NUM menu. 

min( (minimum) and max( (maximum) return the smallest 
or largest element of list. If two lists are compared, it 
returns a list of the larger of each pair of elements in listA 
and listB. 

min(£fc£) or max(list) 

min (listA,listB) or ma x(listA,listB) 


min<£l?2?3>? £3?2 
1 >) 

tl 2 1 > 
naxC <1,2,3} ,£3,2 

,1 y> 

£3 2 3> 


mean( returns the mean value of list. median( returns the 
median value of list. 

mean(^s£) or median(^s£) 

If a second list is given, it is interpreted as the frequency of 
the elements in list. 

mean (list,frequency) or median(^s£ frequency) 


rrean<£l,2,3>, £3? 

1.666666667 
median(tl*2>3>j i 
3?2?1>> 

1.5 
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LIST MATH Operations (Continued) 


tepter 12: Statistics 


sum 


prod 


Sums and 
Products of 
Numeric 
Sequences 


sum (summation, LIST MATH item 5) returns the sum of 
the elements in list 

sum list 

Isun £5?2?3> 

10 ] 

prod (LIST MATH item 6) turns product of the elements : : K 
list 

prod list 

jprod £5? 2? 3> 

| 30 

You can combine sum or prod with seq( to obtain: 
upper upper 

y, expression ^) expression(pc) 

x-lower x-lower 

To evaluate E 2( N_1 ) from N=1 to 4: 

Isuri se-=i<2 A <N-l)?| 

H?1?4?1> 

15 


This chapter desc- 
data on the T1-82. T 
calculating statistic 
plotting data. 


Getting Started: Bui 
Setting Up a Stausu 
Viewing List Elesaa 
Editing List Elemen 
STAT EDIT Menu , 
Statistical Analysis 
Statistical Variables 
Types of Statistical. 
Statistical Analvss i 
Statistical Plotting . 
Statistical Plotting i 
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lued) 


MATH item 5) returns the suit. :f 


- S) turns product of the element if 


3 


: r prod with seq( to obtain: 
upper 

J eocpression{x ) 


x-lower 
N=1 to 4: 


3 


This chapter describes the tools for analyzing statistical 
data on the TI-82. These include entering lists of data, 
calculating statistical results, fitting data to a model, and 
plotting data. 


Getting Started: Building Height and City Size .... 12-2 


Setting Up a Statistical Analysis. 12-9 

Viewing List Elements. 12-10 

Editing List Elements . 12-11 

STAT EDIT Menu . 12-12 

Statistical Analysis . 12-13 

Statistical Variables. 12-14 

Types of Statistical Analysis. 12-15 

Statistical Analysis in a Program . 12-17 

Statistical Plotting. 12-18 

Statistical Plotting in a Program. 12-22 
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Getting Started: Building Height and City Size 


Getting Started is a fast-paced introduction. Read the chapter for < 

Determine a linear equation to fit the data below. Enter and plot the i 
and determine the best line, then predict how many buildings of rr:*i 
than 12 stories you would expect to find in a city of 300,000 people. 
Begin by entering the data in the STAT list editor and sorting it. 


4. 


Population 

150,000 

500,000 

800,000 

250,000 

500,000 

750,000 

950,000 


1 . 


Buildings>12 stories 

4 

31 

42 

9 

20 

55 

73 


To clear any existing lists, press 1STATI 4 
(to copy ClrList to the Home screen) and 
then press [2nd] [Li] [7] [2nd] [L 2 ] \T\ 

\M [L3] □ [Ml [ 1 — 4 ] □ S [L 5 ] Q 
[2nd] [Le] fENTCRl . 


2. Press ISTATl to display the STAT EDIT 
menu. 


3. Press 1 (to select Edit...). The STAT list 
editor is displayed. 

Press 150000. As you type, the value is 
displayed on the bottom line. 


Press 1 ENTER 1 . The value is shown in the 
first element of Li and the cursor moves 
to the second element in the same list. 


Press 500000 IenTerI 800000 [ENTER] 
250000 [ENTER] 500000 [ENTER] 750000 
[ENTER] 950000 [enter] to enter the 
remaining elements of Li. 



?ress 0 to move to the first elemer: 

fist L 2 . 


Tress 4 [ENTER! 31 [ENTER] 42 9 _L 

20 Wer] 55 [ENTER] 73 HenTerI to eruer 1 
elements of L 2 . 


You can sort the data by size of city 
Press [STAT] 2 (to select SortA( w-:: 
copied to the Home screen) [FT 1 
select the independent list) F _:~: 
to select the dependent list)_ P ~T : 


The lists have been updated in memo 
Press 1 STAT 1 1 to use the STAT list ecfc 
to display the lists. 
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Li 

Li 

Li 






Li <1 - 


Lz 

Li 




500000 

B00000 

£50000 

500000 

£50000 

55001 


T^H^ = 


S 7 "?ss 0 to move to the first element of 
b>. L2. 


1 Press 4 IenTerI 31 [enTerI 42 IenTerI 9 IenTerI 
20 InterI 55 FenTerI 73 IenTerI to enter the 
elements of L 2 . 


You can sort the data by size of city. 
Press 1STATI 2 (to select SortA(, which is 
copied to the Home screen) [2nd] [Li] (to 
select the independent list) Q [2nd] [L 2 ] 
(to select the dependent list) Q] IENTERI . 


v The lists have been updated in memory. 
Press ISTAT1 1 to use the STAT list editor 
to display the lists. 


Li 

Ls 

Li 

150000 

500000 

B00000 

£50000 

500000 

£50000 

950000 





Le < 1 >= 


Li 

L £ 

Ls 

500000 

H00000 

£50000 

500000 

£50000 

950000 

31 

4£ 

9 

£0 

55 


L£CB)= 


ClrList Li?L£?L3 

?Lh?L5?Ls 


Done 


SortFKLi?l_£> 

Done 


Li 

Lj 

L3 

FI-tl'I'M 

4 


£50000 

9 


500000 

£0 


500000 

31 


£50000 

55 


B00000 

4£ 


950000 

£3 


Li Cl > = 

= 15001 

5S - 
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Getting Started: Building Height and City Size<c 


After entering and sorting the data, set up the statistical calcu 
then perform the calculations, storing the equations in the Y= 


9. Press ISTATl 0 to display the STAT 
CALC menu. 


EDIT W=M> 

jjfll-Uar biats 
z:2-Uar Stats 
3:betllp... 

4:Med-Med 
5:LinRe9<ax+b) 
6sQuadRe9 
74CubicReg 


10. Press 3 (to select SetUp...). 

The SET UP CALCS screen appears. 
Xlist for 2-Var should be Li; Ylist should 
be L 2 ; and Freq should be 1. 


SET UP CALCS 

1- Uar 

XlistSBJLS L3 LH LSI 
Freest! Li lz lslhls. 

2- Uar . 

XlistS[HL£ L3 LH L5 Lfi 
VlistS L1CBL5 LHL5 Lk 
Fre=isgLi l£l:=lh l? ^ 


11. Press ISTATl 0 4 (to select Med-Med), 
LIST MATH item 5. The instruction is 
copied to the Home screen. Press I ENTER I 
to calculate a line fitting the data using 
the SET UP CALCS settings. The model 
coefficients are displayed on the Home 
screen. 


12. In Func MODE, press (Y=) to display the 
Y= editor. 

Press I VARS I to display the VARS screen. 



r ress 5 (to select Statistics...) an: 
■ :< display the VARS EQ menu. 


Press 7 (to select RegEQ). The 
regression equation for the currer; 
model equation (which was calcui 
using Med-Med) is copied to Yi 


Press [sTaTI 0 5 (to select 
LinReg(ax+b)). The instructor is 
copied to the Home screen. Press 
to calculate the least-squares lines 
regression. 


Press (Y=) (to display t he Y= e ditor 
I ENTER I (to move to Y 2 ) 1VARS. I to 1 _ 
the VARS menu) 5 (to select 
Statistics...) 0 0 (to display tfoe 
VARS EQ menu) 7 (to select Pec: 
The current model equation cal: 
using LinReg(ax+b)) is copied: 
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Height and City Sizetec- 


ata. set up the statistical calculi 
toring the equations in the Y= list 


VT 


4:Med-Med 
5:LinReg(ax+b> 
6 :QuadReg 
74-Cub icReg 


Press 5 (to select Statistics...) and 0 0 
to display the VARS EQ menu. 


X/V I HS BOX PTS 
U0a 
2 :b 
3* c 
4:d 
5:e 
6 :r 

7iRegEQ 


ars. 

should 


SET UP CRLCS 

1- Uar 

Xlist:BlL£L3 lh lt u 
Fre-=CE3Li L 2 L3 lsu _i 

2- Uar 

Xlist:[HL2 L3 LH Lf Li 

Vlist: LiEL3 lh ls 
Fre-=i:gLi le ls lh ls^= 


- Press 7 (to select RegEQ). The 
regression equation for the current 
model equation (which was calculated 
using Med-Med) is copied to Yi. 


ViB7.55555555555 
56E-5X+-8 
Va= 

V3 = 

Vh= 

Vs= 

Vfi= 

v?= 


ted). 

mis 


s .STerI 

using 

model 

Home 


Med-Med 

y=ax+b 
a=7.— 
b=-8 


e-5 


. T Press ISTATI 0 5 (to select 

LinReg(ax+b)). The instruction is 
copied to the Home screen. Press IEMTERI 
to calculate the least-squares linear 
regression. 


LinReg 

y=ax+b 

a=8.1560773 e- 5 
b=-12.01243094 
r=.9573174921 


tythe 


creen. 


. JTndouj... 

• Zoom... 

3: GDB... 

4: Picture... 

5: Statistics... 
6 : Table... 


16. Press 0=] (to display the Y= editor) 

I ENTER I (to move to Y 2 ) IVARSI (to display 
the VARS menu) 5 (to select 
Statistics...) 0 0 (to display the 
VARS EQ menu) 7 (to select RegEQ). 
The current model equation (calculated 
using LinReg(ax+b)) is copied to Y 2 . 


Vi 07.55555555555 
56E-5X+-8 
Y 2 B 8 .15607734806 
63e-5X+-12.01243 
09392271 
Vj= 

Vh= 

Ve= _ 
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Getting Started: Building Height and City Size(Co-r. i 


To plot statistical data, you must enter the data in lists and ther 
the plot. If you have done calculations to fit the data to one or moi 
models and stored the resulting equations in the Y= list, the da a 
the equations can be shown and traced simultaneously. 


17. Press [2nd] [STAT PLOT] to display the 
STAT PLOTS screen. 


Off LL Li L2 o 

2:Plot2... 

Off Ll. Li 12 a 

3: Plots... 

Off Li Li L2 D 

41F1 otsQf f 


18. Press 1 (to display the Plotl screen). 
Press 1 ENTER 1 to turn Plotl On. Leave 
Type as a scatter plot, Xlist as Li, and 
Ylist as L 2 and Mark as a □. 


Plotl 
'IB Off 

ype: TO Ir* H3H ,Jh>. 
Xlist:D0L£ L3 LH LS.i 
V list: Li Els lh is 
Marks Q + ■ 


19. Press IZOOMI 9 (to select ZoomStat). 
ZoomStat examines the data for all 
currently selected Stat Plots and adjusts 
the viewing WINDOW to include all 
points, which are shown on the current 
graph. (This also plots the regression 
equations in Yi and Y 2 .) 


20. Press ITRACEI . Press 0 to trace the 

points in Plotl, as indicated by PI in the 
upper right comer of the display. 

Press 0 to move to Yi. Press 0 again 
to move to Y 2 . 



•'du can enter expressions to defii 
s k r "nple, you can define predicted 


T: tell which line better fits the dag 
: k at the residuals for both mode 
Press I ST AT 1 1 to display the STAT t 
-itor. Press0 0 0 to move the c 
mo the name L3. 

Tress [2nd] [Y-VARS] 1 (to select __ 
Function...) 1 (to select Yi) Zm 
0. This defines L3 as the values 
: redicted by the Med-Med line. 

Tress I ENTER I to store the values in l 


To store the residuals for Med-Mec 
U, press 0 0 (to move the cursor 
the name L4) [2nd] [L2] (t he obs erve 
Tndl [L3] (the predicted) IE lfz z . 


Press 0 0 to move onto Ls. Press 
[2nd] [Y-VARS] 1 (to select Fun cfs- 
2 (to select Y 2 ) [Q [2nd] [Li] 0 
This defines Ls as the values p re- n 

by the LinReg(ax+b) line. 

Press 0 0 (to move the curs or cc 
the name L6) [2nd] [L2] (t he ot s erve* 
[2nd] [Ls] (the predicted) IE\~ t : 
evaluate and store the resid uels f: 

LinReg(ax+b) in L6. 
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• ou can enter expressions to define lists in the STAT list editor. For 
r cample, you can define predicted values and residuals. 


13 To tell which line better fits the data, 
look at the residuals for both models. 
Press 1STAT1 1 to display the STAT list 
editor. Press 0 0 0 to move the cursor 
onto the name L3. 

Press [2nd] [Y-VARS] 1 (to select 
Function...) 1 (to select Yi) Q] [2nd] [Li] 
Q]. This defines L3 as the values 
predicted by the Med-Med line. 

— Press I ENTER I to store the values in l_ 3 . 


-• To store the residuals for Med-Med in 
L4, press 0 0 (to move the cursor onto 
the name L.4) [2nd] [L 2 ] (the observed) 0 
[2nd] [L 3 ] (the predicted) 1 ENTER I . 


14. Press 0 0 to move onto Ls. Press 
[2nd] [Y-VARS] 1 (to select Function...) 

2 (to select Y 2 ) [Q [2nd] [Li ] 0 1 enter 1 . 
This defines Ls as the values predicted 

by the LinReg(ax+b) line. 

25. Press 0 0 (to move the cursor onto 
the name L6) [2nd] [L 2 ] (the observed) 0 
[2nd] [Ls] (the predicted) [ENTER I to 
evaluate and store the residuals for 

LinReg(ax+b) in L6. 


Li 

Ls 

m 

150000 

H 


£50000 

9 


500000 

£0 


500000 

31 


£50000 

55 


H00000 

H£ 


350000 

73 


L:==Vi -::Li 


Li 

Ls 

Ls 

150000 

H 

It****! 

£50000 

3 

10.BB3 

500000 

£0 

£9.77B 

500000 

31 

£9.77B 

750000 

55 

HB.b£7 

H00000 

H£ 

5£.HHH 

350000 

73 

B3.77B 

Lsd :>= 

=3 ■ 33, 

:-3333... 


Ls 

L3 

Lh 

H 

3.3333 

IFWf+j 

9 

10.BB9 

“1.BB3 

£0 

£9.77B 

-9.77B 

31 

£9.77B 

l.££££ 

55 

HB.££7 

£.3333 

4£ 

5£.HHH 

“10.44 

73 

63.77B 

9.££££ 

LhCO = 

= ■ 66666666... 


Lh 

Le 

Lb 

.££££7 

-1.BB9 

-3.77B 

!.££££ 

£.3333 

“10.44 

3.££££ 

.££1£9 

B.377B 

£B.7bB 

£B.7£B 

H9.15B 

53.£3fi 

£5.47 

.££££H 

"B.7BB 

£.£32 

5.BH19 

"11.£H 

7.5£97 

Lfi<1 )=3.77j 

53149... 
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Getting Started: Building Height and City Size(c--» 


You can use the TI-82 to compare different models on the same : 
set. 


26. 


27. 


29. 


Press [2nd] [STAT PLOT]. Press 1 to select 
Plotl. Press 0 1 ENTER I to turn the plot 
off. 

Press [2nd] [STAT PLOT]. Press 2 to select 
Plot2. Press I ENTER 1 to turn the plot on. 
Press000 1ENTER 1 to define Xlist as 
L. 2 . Press 00 00 1ENTER I to define Ylist 
as L.4. Leave Mark as a □. 

Press [Ml [STAT PLOT]. Press 3 to select 
Plot3. Press I ENTER 1 to turn the plot on. 
Press 000 1 ENTER 1 to define Xlist as 
L 2 . Press 0 0 0 0 00 IenTer] to 
define Ylist as L6. Press 0 0 IENTER] to 
define Mark as +. 

Press [2nd] [STAT PLOT] to view the 
settings. 


28. Press [Wl 0 [enTer! 0 [enTerI to turn off 
Yi and Y 2 . 


Press IZOOMI 9 to plot the residuals. 

□ marks the residuals from Med-Med 
and + marks the residuals from LinReg. 


Press [Ml [QUIT] to return to the Home 
screen. Press I MATH 1 0 1 (to select 
round() [Ml [y-vars] 1 (to select 
Function...) 1 (to select Yi) Q] 300000 
0 CD 0 [0 1 ENTERI . The value of Yi 
(Med-Med model) for X=300,000, 
rounded to 0 decimal places (whole 
buildings), is shown. 

Press [Ml [ENTRY] 0 0 [Ml [Y-VARS] 1 
2 1 ENTERI . The value of Y 2 (LinReg(ax+b) 
model) for X=300,000 is shown. 
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Plot2 
H Off 

ypp: BB 

Xlist: L1Q0L3 lh .r l 
Y list: LiL 2 L3HDL?. 
Mark: Q + . 


PBS ? 6 

Off lil LI L2 D 
2:Plot2... 

On ki L£ lh □ 
3:Ploi3... 

On Lk lj lb + 
^FlotsOff 


round<Vi(380000) 
? 0 ) 

15 

roundCVs(300008) 
? 0 ) 

12 



ting a List 


a Statistical 


The data for s 
TI-82 has six i 
stat calculate 
available. 


1. Enter the s 

2. Set up sizz 

3. Calculate i 
model (P^ 

4. Plot the da 

To display the 
1 or I ENTER to I 



The top line c 
is empty). Th 
displays up tc 
values of the < 
The full value 
rectangular c 

To leave the $ 

• Select ano 

• Press TT 
You can ddri 

• Use the CS 

• Through, t 

• In the ST/ 
and press 

• In the S~ - 

• On a cote 






































































eight and City Size (Co- 


5 ~ ng Up a Statistical Analysis 


i different models on the same ctea 


select 

lot 


select 
on. 
i as 
e Ylist 


Ploi2 
jjl Off 

Type: OS L± 2; Jhb 

Xlist: LiffiLELH LS Li 
Vlist: Li L 2 LSHBLE.i 
Mark: Q + • 


•elect 

on. 

as 

> 


HR 0 C 1 .. 

Off b: Ll L2 a 

2:Plot2... 

On Lb L2 LH a 

3:Plot3... 

On Lb ls lb ♦ 
4-I-P1 ot-sOff 


off 


Jd 

Reg. 



►me 

WO 


rouncKVi<3OO000) 

J0> 

15 

round < V 2 <300000) 

> 0 ) 

12 


>] 1 

t+b) 




J staying the 
ITat List 


.saving the 
STAT List 
Editor 


Deleting a List 


The data for statistical analyses is stored in lists. The 
TI-82 has six list variables in memory that you can use in 
stat calculations. Several types of statistical analyses are 
available. 


1. Enter the stat data in list(s) (pages 12-9 through 12-12). 

2. Set up statistical calculations (page 12-13). 

3. Calculate the statistical variables or fit the data to a 
model (page 12-14 through 12-17). 

4. Plot the data (page 12-18 through 12-21). 

To display the STAT list editor, press ISTATl and then press 
1 or I ENTER! to select Edit... from the STAT EDIT menu. 


Li 

Le 

Ls 






LTTTT= 


The top line displays the names of the lists (even if the list 
is empty). The center portion of the STAT list editor 
displays up to seven elements of three lists, showing the 
values of the elements in abbreviated form if necessary. 
The full value of the current element (indicated by the 
rectangular cursor) is shown on the bottom line. 

To leave the STAT list editor: 

• Select another screen by pressing the appropriate key. 

• Press [2nd] [QUIT] to return to the Home screen. 

You can delete the contents of a list in several ways: 

• Use the ClrList instruction (page 12-12). 

• Through the MEM menu (Chapter 16). 

• In the STAT editor, press 0 to move onto the list name, 
and press ICLEARI f#ERl . 

• In the STAT editor, delete each element. 

• On a command line, enter 0->dim listname. 
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Viewing List Elements 


Viewing 
Context Keys 




The STAT list editor has two “contexts,” viewing m€ 
editing. The current context determines the rest : :r * 
keypress. 




In viewing context, you can move quickly from one Mj 
element to the next. The full value of the current demg 
is displayed on the bottom line. 


0 or0 

Moves the rectangular cursor witrr JKa 
current row. 

□ or 0 

Moves the rectangular cursor with* M 
current column. On row 1,0 moves :: J 
cursor to the list name and showsr - ] 
entire list in display input format, :ot * 
the list cannot be scrolled). 

IEMTERI 

Switches to editing context; activates 
the edit cursor on the bottom line. 

ICLEARl 

Switches to editing context; clears re 
value on the bottom line. 

Any entry 
character 

Switches to editing context; clears the 
value on the bottom line; copies the 
character to the bottom line. 

fail [INS] 

Inserts a list element (value is zero 

[del] 

Deletes the current list element (clcrses 
up list). 
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g List Elements 


r two “contexts,” viewing anc 
t context determines the result o f i 


rou can move quickly from one 
"Hie full value of the current ele 
ottom line. 


i Context 


jves the rectangular cursor within t 

rrent row. 

: ves the rectangular cursor within: 

rrent column. On row 1,0 moves i_ 
rsor to the list name and shows the 
list in display input format, buc 
• ^ cannot be scrolled). 


"itches to editing context; activates 
■ edit cursor on the bottom line. 

itches to editing context; clears tre 
tie on the bottom line. 

itches to editing context; clears ffae 
tie on the bottom line; copies the 
iracter to the bottom line. _ 

^•rts a list element (value is zero'. 

etes the current list element (closes 

list). 


rating a List 
Eement 


In the editing context, an edit cursor is active on the 
bottom line, and you can change the value of the current 
list element. You can also move onto the list name and 
edit the entire list at once. 


0 or0 

Moves the edit cursor within the value. 

IclearI 

Clears the value on the bottom line. 

Any entry 
character 

Copies the character to the location of 
the edit cursor on the bottom line. If it is 
the first character typed, the value on 
the bottom line is cleared. 

[2nd] [INS] 

Activates insert cursor. 

[DELI 

Deletes character. 

1 ENTER 1 

Stores the value on the bottom line to 
the list element; switches to viewing 
context. Rectangular cursor moves to 
the next element. 

El or El 

Stores the value on the bottom line to 
the list element; switches to viewing 
context and moves the rectangular 
cursor within the column. 


1. Move the rectangular cursor to the element you want to 
change. 

2. Switch to editing context. 

• Press I ENTER I to change the value by inserting, 
deleting, or typing over digits. 

• Press IclearI to clear the entire value so you can 
enter a new value. Note: You can press ICLEARI , 
followed by I ENTER I to restore the value at the 
rectangular cursor if you make a mistake. 

• Press an entry key, such as a number or letter, to 
begin an entry. This automatically clears the value. 

3. Enter the value. You may enter an expression (which is 
evaluated when you leave editing context). 

4. Press I ENTER! , 0, or 0 to move to another element. 
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STAT EDIT Menu 


cal Analysis 


STAT EDIT 
Menu 


SortA( 

SortD( 


ClrList 


Pressing IsTatI accesses the STAT list editor and 
instructions for use with lists. 


EDIT CALC 

1: Edit... 

Displays list editor (page 12-Sj. 

2:SortAC 

Sorts list in ascending order 

3:SortDC 

Sorts list in ascending order 

4: Cl rList 

Deletes all elements of list 


' :alc 


Note: SortA( and SortD( are the same as SortA( and 

SortD( on the LIST OPS menu. 

SortA( (sort ascending) and SortD( (sort descending : 

two uses. 

• With one listname , they sort the elements of an es 
list and update the list in memory. 

• With two to six listnames, they sort the first list and 
then sort the remaining lists as dependent lists, ele 
by element, and update the lists in memory. All lists 
must be the same length. 

Sor\A(listname) 

SortA (listnameI,listnameD,listnameD ,...) 


£5 ? 4 ? 3}-H-5:£l ? 2 ? 
3>*Lh s SortfKLs ? L 
H>SL3 

£3 4 5> 

Lh 

£3 2 1> 


ClrList clears (deletes) the elements of one or more 
listnames . 

ClrList listnameA,listnameB ,... 


J 3 CALCS 


>anging 

Settings 


Pressing fSTATl » sc 
you set up and per' 
can analyze one-vs 
can have associate 


EDIT CALC 
1:1-Var Stats 
2:2-Var Stats 
3: Setup... 

4:Med-Med 
5: LinReg(ax+t 
6:QuadReg 
7:CubicReg 
8:QuartReg 
9: LinReg(a+fc*. 
0: LnReg 
A: ExpReg 
B: PwrReg 


When you selec: Se 
appears, where you 


SET UP CRLC5 

1- Uar Stats 
XlistsELZ.: 
Fre*=i:QLi ui: 

2- 0ar Stats 
XI ists 53L2 L3L*i 
viist: L1EL5LH 
Fr«=-=i=QLi lz 


• 1-Var Stats 

one measured *•: 

• 2-Var Stats : 

data between wi 
independent var 

• Freq (frequeno 
between 0 and 9 
default is 1. Ii ^ 
statistics. 

Note: You can o*. r: 
specifying the vam 
calculatio: 

To change a setnni 
0 ,0, and E to pa 


12-12 Statistics 
























I Analysis 


ccesses the STAT list editor arc 
use with lists. 


Displays list editor (page 12-f 
Sorts list in ascending order 
Sorts list in ascending order 
Deletes all elements of list 

SortD( are the same as SortA( and 

i OPS menu. 

ing) and SortD( (sort descending : 

they sort the elements of an < 
me list in memory. 

■ } .-st names, they sort the first list and 
maining lists as dependent lists, elem 
update the lists in memory. All lists 
■elength. 


:alc 


- 3 CALCS 


5 : nameDJistnameD ,...) 


> 2 , 

^ 5> 

: 1 > 

es) the elements of one or more 


-stnameB ,... 


Changing 

Settings 


Pressing [sTatI 0 accesses the STAT CALC menu, where 
you set up and perform statistical calculations. The TI-82 
can analyze one-variable or two-variable statistics. Both 
can have associated frequencies. 


EDIT CALC 
1: 1-Var Stats 
2:2-Var Stats 
3: SetUp... 

4:Med-Med 
5: LinReg(ax+b) 
6:QuadReg 
7:CubicReg 
8:QuartReg 
9: LinReg(a+bx) 
0: LnReg 
A: ExpReg 
B: PwrReg 


Calculates 1-variable statistics 
Calculates 2-variable statistics 
Defines lists to use in calculations 
Calculates median-median line 
Fits data to linear model 
Fits data to quadratic model 
Fits data to cubic model 
Fits data to quartic model 
Fits data to linear model 
Fits data to logarithmic model 
Fits data to exponential model 
Fits data to power model 


When you select SetUp..., the SET UP CALCS screen 
appears, where you can define a statistical analysis. 


SET UP CALCS 



1-Uar 

Stats 



Xlist 

:GHl2 L3 lh 

L? 

L6 

Fre^: 

□ Li L2 L3 LH 

LS 

Lb 

2-Uar 

Stats 



Xlist 

:O0L£ L3 LH 

LS 

IS 

Vlist 

: LiffiLS LH 

LE 

Lb 

Fre*i: 

□ LI L2 L3 LH 

IS 

LS 


• 1 -Var Stats (one-variable statistics) analyzes data with 
one measured variable. 

• 2-Var Stats (two-variable statistics) analyzes paired 
data between which there is a relationship. Xlist is the 
independent variable. Ylist is the dependent variable. 

• Freq (frequency of occurrence) is a list of integers 
between 0 and 99 (inclusive). Freq is optional; the 
default is 1. It is valid for one-variable or two-variable 
statistics. 

Note: You can override SET UP CALCS settings by 
specifying the name(s) of the list(s) after the statistical 
calculation instruction (Appendix A). 

To change a setting on the SET UP CALCS screen, use 0, 
0,0, and 0 to position the cursor and then press 1 ENTER 1 . 
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Statistical Variables 


of Statistical Analyj 


The statistical variables are calculated as indicate: 
below. Some are displayed when 1-Var Stats or 
2-Var Stats are calculated. You can access these 
variables for use in expressions through the FvapT 
Statistics... menus. If a list is edited, all statistical 
variables are cleared. 



Variables 

1-Var 

Stats 

2-Var 

Stats 

Other 

VARS 

Men. 

mean of x values 

X 

X 


X/Y 

sum of x values 

Ex 

Ex 


I 

sum of x 2 values 

Ex 2 

Ex 2 


I 

sample standard deviation of x 

Sx 

Sx 


X/Y 

population standard deviation of x 

ox 

ox 


X/Y 

number of data points 

n 

n 


X/Y 

mean of y values 


y 


X/Y 

sum of y values 




I 

sum of y 2 values 


CM 

w 


s 

sample standard deviation of y 


Sy 


X/Y 

population standard deviation of y 


oy 


X/Y 

sum of x * y 


Lxy 


s 

minimum of x values 

minX 

minX 


X/Y 

maximum of x values 

maxX 

maxX 


X/Y 

minimum of y values 


minY 


X/Y 

maximum of y values 


maxY 


X/Y 

1 st quartile 

Qi 



BOX 

median 

Med 



BOX 

3rd quartile 

Q3 



BOX 

regression/fit coefficients 



a, b 

EQ 

polynomial coefficients 



a, b, c, d, e 

EQ 

correlation coefficient 



r 

EQ 

regression equation 



RegEQ 

EQ 

summary points (Med-Med only) 



xi, yi, X2, y2, 

X3, y3 

PTS 


•Stats 


' Stats 


I ilNrfleg 


aLacReg 


cReg 


XartReg 


Qi and Q 3 The quartile Qi is the median of the ordinals to the left of 

Med. The quartile Q 3 is the median of the ordinals to the 
right of Med. 


The SET UP CAL: 
analyses. You cat 
specifying the ra 
the statistical ca : 


1- Var Stats (or ~ 

calculates statisDc 
page. 

2- Var Stats (re¬ 
calculates statisDc 
page. 

Med-Med (median 
data to the model] 
(resistant line tec 
xi, yi, X2, y2, X3 ar 
(y-intercept). 

LinReg (ax+b) lir 

the data to the mo 
x and y. It disp 
(correlation coeffi 

QuadReg (quadkal 
the data to the sec 
displays a. b. ar.d c 
polynomial fir::: r 
regression. Ar leas 

CubicReg (cubic r 
data to the thirdoi 
displays a, b. c. ar 
polynomial fit::: r 
regression. At leas 

QuartReg (quarr: 
data to the fourth-: 
It displays a. b. c : 
polynomial fir: for 
regression. Ar leas 
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of Statistical Analysis 


variables are calculated as indicates 
displayed when 1-Var Stats or 
calculated. You can access these 
i n expressions through the IvapT 
If a list is edited, all statistical 
eared. 


' 

1-Var 

Stats 

2-Var Other 

Stats 

VARS 

Menu 

X 

X 

X/Y 

lx 

lx 

1 

lx 2 

lx 2 

1 

Sx 

Sx 

X/Y 

ox 

ox 

X/Y 

n 

n 

X/Y 


y 

X/Y 


zy 

1 


2y 2 

1 


Sy 

X/Y 


oy 

X/Y 


2xy 

1 

minx 

minX 

X/Y 

maxX 

maxX 

X/Y 


minY 

X/Y 


maxY 

X/Y 

Qi 


BOX 

Med 


BOX 

03 


BOX 


a, b 

EQ 


a, b, c, d, e 

EQ 


r 

EQ 


RegEQ 

EQ 


xi, yi, X2, y2, 
X3, y3 

PTS 


c.e median of the ordinals to the left of 
° 3 is the median of the ordinals to the 


-■• ar Stats 


: nr Stats 


tolled 


XadReg 


r.oicReg 


-jartReg 


The SET UP CALCS settings are used for statistical 
analyses. You can override SET UP CALCS settings by 
specifying the name(s) of the list(s) and frequency after 
the statistical calculation instruction (Appendix A). 


1- Var Stats (one-variable statistics, STAT CALC item 1) 
calculates statistical variables as indicated on the previous 
page. 

2- Var Stats (two-variable statistics, STAT CALC item 2) 
calculates statistical variables as indicated on the previous 
page. 

Med-Med (median-median, STAT CALC item 4) fits the 
data to the model y=ax+b using the median-median line 
(resistant line) technique, calculating the summary points 
xi, yi, X 2 , y 2 , X3, and y3. It displays a (slope) and b 
(y-intercept). 

LinReg (ax+b) (linear regression, STAT CALC item 5) fits 
the data to the model y=ax+b using a least-squares fit and 
x and y. It displays a (slope), b (y-intercept), and r 
(correlation coefficient). 

QuadReg (quadratic regression, STAT CALC item 6) fits 
the data to the second-order polynomial y=ax 2 +bx+c. It 
displays a, b, and c. For three points the equation is a 
polynomial fit; for four or more, it is a polynomial 
regression. At least three points are required. 

CubicReg (cubic regression, STAT CALC item 7) fits the 
data to the third-order polynomial y=ax 3 +bx 2+ cx+d. It 
displays a, b, c, and d. For four points the equation is a 
polynomial fit; for five or more, it is a polynomial 
regression. At least four points are required. 

QuartReg (quartic regression, STAT CALC item 8) fits the 
data to the fourth-order polynomial y=ax 4 +bx 3 +cx 2+ dx+e. 
It displays a, b, c, d, and e. For five points the equation is a 
polynomial fit; for six or more, it is a polynomial 
regression. At least five points are required. 
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Types of Statistical Analysis (Continued) 




LinReg 

(a+bx) 

LnReg 

ExpReg 

PwrReg 


LinReg (a+bx) (linear regression, STAT CALC iterr r I 
the data to the model equation y=a+bx using a leas*- 
squares fit and x and y. It displays a (y-intercept), 
b (slope), and r (correlation coefficient). 

LnReg (logarithmic regression, STAT CALC item C : 
data to the model equation y=a+b ln(x) using a least- 
squares fit and transformed values ln(x) and y. It ( 
a, b, and r (correlation coefficient). 

ExpReg (exponential regression, STAT CALC item A 
the data to the model equation y=ab x using a leasts 
fit and transformed values x and ln(y). It displays a 
(y-intercept), b, and r (correlation coefficient). 

PwrReg (power regression, STAT CALC item B) fits the 
data to the model equation y=ax b using a least-square I 
and transformed values ln(x) and ln(y). It displays a. t 
r (correlation coefficient). 
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SIS (Continued) 


&'3:istical Analysis in a Program 


-ar regression, STAT CALC item ? :iJ 
del equation y=a+bx using a least-^™ 
i y. It displays a (y-intercept), 
>rrelation coefficient). 

regression, STAT CALC item 0) 1 
-Ration y=a+b ln(x) using a least- 
ksformed values ln(x) and y. It disi ■ 
don coefficient). 

:al regression, STAT CALC item A : 

‘ e l equation y=ab x using a least-s 
[ values x and ln(y). It displays a 
1 r (correlation coefficient). 

session, STAT CALC item B) fits the 
4 -laiion y=ax b using a least-squares : 
- ues ln(x) and ln(y). It displays a, b 
irient). 


ring Stat 


Sscstical 
: ■ c jlations 


You can enter statistical data, calculate statistical results, 
and fit data to models from a program. 


Enter statistical data into lists directly (Chapter 11). 


1. On a blank line in the program editor, select the type of 
calculation from the STAT CALC menu. 

2. You can enter the names of the lists to use in the 
calculation or use the lists defined in SET UP CALCS. 
Note: You cannot access SET UP CALCS from the 
program editor. 


PROGRAM:STRTS 
sLinRe9<ax+b) Li 
?L2 
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Statistical Plotting 



You can plot statistical data that you have entered 
lists. The types of plots available include scate* 
x-y lines, box and whisker plots, and histogram * 
can define up to three plots at a time. 


Steps 


1. Enter the stat data in list(s) (page 12-9 through IS 


and Chapter 11). 

2. Set up statistical calculations (page 12-13) and 
calculate the statistical variables or fit the data:: i 
model (page 12-14 through 12-17), if desired. 

3. Select or deselect Y= equations as appropriate 
(Chapter 3). 

4. Define the stat plot (page 12-21). 

5. Turn plot(s) on, if necessary (page 12-21). 

6 . Define the viewing WINDOW (page 12-21 and 
Chapter 3). 

7. Display and explore the graph (Chapter 3). 


Scatter Plot Scatter plots the data points from Xlist and Ylist as 


coordinate pairs, showing each point as a box (□), cram 
(+), or dot (•)■ Xlist and Ylist must be the same length. 7- 1 
can be the same list. Freq does not apply. 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


xyLine 


xyLine is a Scatter plot in which the data points are 


plotted and connected in the order in which they appear in 
Xlist and Ylist. You may want to sort the lists with SortA( ■ 
Sort(D before plotting. 
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*is:ogram 


Boxplot plots one-variable data. The whiskers on the plot 
extend from the minimum data point in the set (minX) to 
the first quartile (Qi) and from the third quartile (Q 3 ) to 
the maximum point (maxX). The box is defined by Qi, the 
median (Med), and Q 3 . (page 12-14) 

Box plots ignore Ymin and Ymax, but are plotted with 
respect to Xmin and Xmax. When two box plots are 
plotted, the first plots in the middle and the second plots in 
the bottom. When three box plots are plotted, the first 
plots on the top and the third plots on the bottom. 



Histogram plots one-variable data. Xscl determines the 
width of each bar, beginning at Xmin. ZoomStat adjusts 
Xmin and Xmax to include all values, but does not change 
Xscl. (Xmax-Xmin)/Xscl must be < 47. A value occurring 
on the edge of a bar is counted in the bar to the right. 
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Statistical Plotting (Continued) 


Defining the 
Plots 


Press [2nd] [STAT PLOT]. The STAT PLOTS screen: 
the current plot definitions. 


Off Lc Li Li o 
2: Plot2... 

Off kL Li L2 □ 
3:Plot3... 

Off Li. Li L2 a 
4+FlotsOff 


2. Select the plot to define (Plotl, Plot2, or Plot3). 


Plotl 

On SDH 

Types™ Jhb 

Xlisi:D0L£ L3 lh le ls 
Vlisis L1Q0L3 LH LE Lh 

Marks Q + • 


3. If you wish to plot the statistical data immediately, 
select On. You can define a plot at any time and leave i 
Off. The definition will be available in the future. 

4. Select the type of plot. The options change 


Mark 

Mark 


5. Depending on the type of plot, select the options: 

• Xlist (independent data) 

• Ylist (dependent data) 

• Freq (frequency, 1 is used if not specified) 

• Mark (□, +, or •) 


appropriately: 




• Scatter: 

Xlist 

Ylist 


• xyLine: 

Xlist 

Ylist 


• Boxplot: 

Xlist 


Freq 

• Histogram: 

Xlist 


Freq 


"l ng Plots 
®P or On 


e^-ing the 
Sewing 
HVNDOW 


~- 2 cing a Stat 
»ot 


PlotsOff and PlotsCr 

from the Home scree 
they turn all plots on 
turn specific plots oc 

PlotsOff or PlotsOr 
PlotsOff ploWjdoW, 
PlotsOn ploW 

For example. PlotsO 
then turns Plot3 on. 

Stat plots are display 
define the viewing W 
entering values fc r ti 

ZoomStat redefines i 
statistical data point 
(Histogram and Box 
adjusted. If the top o 
TRACE to detern - - 

When you TRACE a I 
at the first element ■ 

When you 1 
median). Press :: 
to Q3 and maxX. 

When you TRACE a 
top center of : oc 

When you press Z o 
function, tracing mo 
on that plot (not the 
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-0T\ The STAT PLOTS screen |h: vm 
?finitions. 



:efine (Plot*!, Plot2, or Plot3). 


■^T>i 

HLSLfi 

HLSL6 


the statistical data immediately, 
define a plot at any time and leave i 
will be available in the future. 

dot The options change 

Xlist Ylist Mark 

Xlist Ylist Mark 

Xlist Freq 

Xlist Freq 

ype of plot, select the options: 

?nt data) 
i data) 

1 is used if not specified) 



ng plots 

ZT or On 


Defining the 

dewing 

WMDOW 


~-acing a Stat 
=*ot 


PlotsOff and PlotsOn allow you to turn stat plots on or off 
from the Home screen or a program. Used without plot#, 
they turn all plots on or all plots off. Used with plot#, they 
turn specific plots on or off. 

PlotsOff or PlotsOn 
PlotsOff plot#,plot #,... 

PlotsOn plot# 

For example, PlotsOff: PlotsOn 3 turns all plots off and 
then turns Plot3 on. 

Stat plots are displayed on the current graph. You may 
define the viewing WINDOW by pressing IWINDQWI and then 
entering values for the WINDOW variables. 

ZoomStat redefines the viewing WINDOW so that all 
statistical data points are displayed. For one-variable plots 
(Histogram and Box plot), only Xmin and Xmax are 
adjusted. If the top of the histogram is not shown, use 
TRACE to determine the value for Ymax. 

When you TRACE a Scatter plot or xyLlne, tracing begins 
at the first element in the lists. 

When you TRACE a Box plot, tracing begins at Med (the 
median). Press 0 to trace to Qi and minX. Press 0 to trace 
to Q3 and maxX. 

When you TRACE a Histogram, the cursor moves from the 
top center of each column. 

When you press 0 or 0 to move to another plot or Y= 
function, tracing moves to the current or beginning point 
on that plot (not the nearest pixel). 
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Statistical Plotting in a Program 


Stat Plots 


Defining a Stat 
Plot 


Displaying a 
Stat Plot 


You may define a plot, select or deselect a plot ant 
display a plot from a program 


To display a stat plot, you may define the plot(s). than i 
on the plot(s), and then display the graph. (If you ci: : 0H| 
define the plot, the current definitions are used). 


For example: 


PROGRAM:STAT 
:<55?62?88?43?94 
?61>*Li 
:Plotl<Boxplot?L 

i ) 

:FnOff 
: Plot-sOn 1 
s ZoonSiat _ 


1. Begin on a blank line in the program editor. Press 
[2nd] [STAT PLOT] to display the STAT PLOTS menu 


_ TYPE MARK 
Dtl< 

Ploi2< 

3:Ploi3< 

4:PlotsOff 
5:Plots0n 


(BPiot 

“Plot 


2. Select the plot to define. Plotl, Plot2, or Plot3 is co £mi 1 
to the cursor location. 

3. Press [2nd] [STAT PLOT] 0 to display the STAT TYPES 
menu. Select the type of plot. Scatter, xyLlne, Boxplot 
or Histogram is copied to the cursor location. 

4. Press □ then enter list names. See Appendix A for the 
appropriate options. 

5. Select the type of mark (for Scatter or xyLine). 

To display a plot, use the DispGraph instruction or any c f 

the ZOOM instructions. 
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ter 13: Programming 


~ ot, select or deselect a plot, ar>C H This chapter describes specific programming 

a program instructions and how to enter and execute programs on 

the TI-82. 


Dt. you may define the plot(s), ther m i Skaoter Getting Started: Family of Curves. 13-2 

lr * en display the graph. (If you do ro tangents About TI-82 Programs. 13-4 

current definitions are used). Creating and Executing Programs . 13-5 

Editing Programs . 13-6 

_ H PRGM CTL (Control) Instructions . 13-7 

PRGM I/O (Input/Output) Instructions . 13-13 

>> 94 ■ Calling Other Programs. 13-18 

’tf? L 


- r,e in the program editor. Press 
:o display the STAT PLOTS menu. 


MARK 


iefine. Plotl, Plot2, or Plot3 is cop;-:: 

ikrn. 

LOT] 0 to display the STAT TYPES 
:pe of plot. Scatter, xyLlne, Boxplc: 

jpied to the cursor location. 

rr list names. See Appendix A for the 
ns. 

mark (for Scatter or xyLine). 

the DispGraph instruction or any of 
is. 
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Getting Started: Family of Curves 


Getting Started is a fast-paced introduction. Read the chapter fc*: 

A program is a set of commands that can be executed sequentia 
as if they had been entered from the keyboard. Write a simple pn 
graph the family of curves 2 sin X, 4 sin X, and 6 sin X. 


1. Press iPRGMl 0 0 to display the PRGM 
NEW menu. 


EXEC EDIT 1!H! 

UflCreate New 


3. 


2. Press I ENTER I (to select Create New...). 
Type S I N E S as the name of the 
program (the keyboard is in ALPHA- 
LOCK), and press I ENTER I . 

You are now in the program editor. Note 
the : (colon) in the first column of the 
second line to indicate that this is the 
beginning of a command line. 

Press I ALPHA I ["] (above GO) [2nd] [{] 2 [7] 

4 □ 6 [2nd] [}] [SlN] fX/TOl I ALPHA I ["] fsTO^] 
[2nd] [Y-VARS]. Press [ENTER] (to select 
Function...). Press I ENTER I (to select Yi). 

This instruction stores the function 

{2,4,6}sin X to Yi. 

Press [ENTER I to complete the instruction 
and move to the next line. The : (colon) 
indicates the beginning of the second 
command line. 

Press IZ00M1 . The ZOOM menu appears, 
just as it does elsewhere. Press 6 (to 
select ZStandard). The instruction 
ZStandard is copied to the cursor 
location. Press I ENTER 1 to complete the 
instruction. 


4. 


5 . 


6. Press [TRACE I . The instruction Trace is 
copied to the cursor location. Press 
1 ENTER 1 to complete the instruction. 



El 


ss [2nd] [QUIT] to return to the H:: 
screen. 

Press [PRGM] to display the PRGV m t 


Select SINES. The instruction 
: rgmSINES is copied to the Her e 
screen. 


Press 1 ENTER I to execute the insm n 
The three curves are graphed 
immediately, then the dotted aose 
indicator appears in the upper ngr: 
the display to indicate that the prog 
will not resume execution until y: .u 
press [enTer] , 

Use 0,0,0, and 0 to trace the 
curves. 


When you are done tracing, press 
ENTER 1 . The program continues lr * 
case it ends.) The graph remains n 
screen for you to examine. 

Press E3 to display the Y= edit-: r 
Notice that Yi now contains the 
function you stored to it in the 
program. 
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•f Curves 


ntroduction. Read the chapter fc f : 

s that can be executed sequentia . 
i the keyboard. Write a simple pr 
X, 4 sin X, and 6 sin X. 


PRGM 


e 

HA- 


or. Note 
>fthe 
s the 

[]2Q 


ect 

ct Yi). 
on 


notion 

colon) 

ond 


pears, 

(to 

n 

>the 


eis 

$s 



rress [2nd] [QUIT] to return to the Home 
screen. 

% rTess IPRGMI to display the PRGM menu. 


fl. Select SINES. The instruction 
prgmSINES is copied to the Home 
screen. 


m 


13. 


Press I ENTER I to execute the instruction. 
The three curves are graphed 
immediately, then the dotted “pause” 
indicator appears in the upper right of 
the display to indicate that the program 
will not resume execution until you 
press I ENTER I . 

Use 0,0,0, and 0 to trace the 
curves. 


When you are done tracing, press 
I ENTER I . The program continues. (In this 
case it ends.) The graph remains on the 
screen for you to examine. 

Press 0 to display the Y= editor. 
Notice that Yi now contains the 
function you stored to it in the 
program. 
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About TI-82 Programs 


ing and Executing Progr 


Notes about 
Programs 


"Breaking" a 
Program 


Memory 
Management 
and Erasing 
Programs 


Most features of the TI-82 are accessible from pi 
Programs can access all variables and named Wens. 
number of programs that the TI-82 can store is li 
only by available memory. 


On the TI-82, programs are identified by names, up :: 
characters, beginning with a letter. 

A program consists of a series of program comman ds 
which begin with a: (colon). A program command cam t# 
an expression or an instruction. 

The TI-82 checks for errors when the program is exe : m - 
not as you enter or edit the program. 

Variables, lists, and matrices saved in memory are global 
They can be accessed from all programs. Storing a new 
value to a variable, list, or matrix in a program changes I 
value in memory during program execution. 



a New 


As calculations are made in programs, Ans is updated. pm 
as it would be if the calculations were done on the Hone I 
screen. Programs do not update Last Entry as each 
command is executed. 

[ON] stops program execution. When you press [ON] to s: :c 
program execution, the ERR: BREAK screen is displayei 

• To go to where the interrupt occurred, select Goto. 

• To return to the Home screen, select Quit. 

The size of programs you can store is limited only by 
available memory. To access the memory management 
menu, press [2nd] [MEM] from the Home screen. Memory* 
status is displayed on the Check RAM... screen. To increaa 
available memory, delete items, including other program.' 
from the MEM DELETE FROM... screen (Chapter 15). 


Em -ga 
^gram 


■jEsving the 
Nsgram Editor 


Executing a 
sr^gram 


The program editor s 
then choosing to ere* 
existing program. 


1. Press [prgtT » » 
Select Create New 


PROGRAM 

Nane=B 


2. Enter the name y m 
keyboard is in ALr 
name may have o r- 
and must begin 

3. Enter the program 

1. Press 1PRGV Q[ to i 

2. Select the name of 
instructions in that 

3. Edit the program z 

When you finish enteri 

[2nd] [QUIT] to return to 

the Home screen to es 

1. From a blank line 
display the PRGV 

2. Select the name of 
name of the praffa 
for example, prgr* 

3. Press [enTe=~ to beg 

While the program m - 

displayed. 
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Creating and Executing Programs 


1-82 are accessible from prc- . 
ail variables and named items. 
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dilations were done on the Homf 
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rnon. When you press [o¥| to stcc 
r RR: BREAK screen is displayei 

.rerrupt occurred, select Goto. 

xe screen, select Quit. 

1 can store is limited only by 
: ess the memory management 
rom the Home screen. Memory 

- Check RAM... screen. To increase 

- items, including other programs 
: ROM... screen (Chapter 15). 


©meeting a New 
^gram 


:: :'ng a 
~~ogram 


saving the 
-'ogram Editor 

Executing a 
s-ogram 


The program editor is accessed by pressing iprgmi and 
then choosing to create a new program or edit an 
existing program. 


1. Press IPRGMI 0 0 to display the PRGM NEW menu. 
Select Create New. 


PROGRAM 
Nanie= 


2. Enter the name you want for the program (the 
keyboard is in ALPHA-LOCK), followed by I ENTER] . The 
name may have one to eight characters (A-Z, 0-9, 0) 
and must begin with a letter. 

3. Enter the program instructions (page 13-6). 

1. Press IPRGMI 0 to display the PRGM EDIT menu. 

2. Select the name of an existing program. The 
instructions in that program are displayed. 

3. Edit the program instructions (page 13-6). 

When you finish entering or editing a program, press 

[2nd] [QUIT] to return to the Home screen. You must be on 

the Home screen to execute a program. 

1. From a blank line on the Home screen, press I PRGM I to 
display the PRGM EXEC menu. 

2. Select the name of an existing program, prgm and the 
name of the program are copied to the Home screen; 
for example, prgmSINES. 

3. Press I ENTER I to begin execution of the program. 

While the program is executing, the busy indicator is 

displayed. 
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Editing Programs 




M CTL (Control) Instruc 


Entering 

Program 

Commands 


Changing 


Inserting 

Deleting 

Copying a 
Program 


In general, anything that can be executed fro^ i 
screen can be included in a program, and vice 1 
program command always begins with a colon 


A colon indicates the beginning of each program 
command. To enter more than one instruction or. a I 
separate them with a colon (Chapter 1), just as or 
Home screen. Press I ENTER I to indicate the end of a 
command line. 

An instruction may be longer than one line on the! 
so, it will wrap to the next screen line. 

[2nd] 0 and [2nd] 0 move the cursor to the beginning : 
end of a command line. 

In the program editor, if you press a key that access^ a j 
menu, the menu screen temporarily replaces the pr 
edit screen. When you make a selection or press 1C^E~ 
you are returned to the program editor. 

Move the cursor to the command. 

• Position the cursor and then make the changes. 


IRPGM CTL 


• Press ICLEARl to clear (blank) all program con 

the command line (the leading colon is not delete:. 
and then enter a new program command. 

To insert a new command line, position the cursor t 
you want the new line, press [M] [INS] to put the TI-&L; 
insert mode, and press I ENTER I . 


^trolling 
a-r^ram Flow 


To delete a co mma nd line, press ICLEARl to clear the lire 
and then press IDELI to delete the colon. 

RCL (Chapter 1) copies (inserts) all of the commands : 
one program into another, which you then can edit. 

• You can create templates for frequently used groups : 
instructions, such as setting WINDOW variables. 

• You can make copies of programs. 


To recall a program, press [2nd] [RCL] IPRGMI 0 to display 
the PRGM EXEC menu, then select the name of the 
program and press I ENTER I . 


The PRGM CTL (pro. 
accessed only from 
[PRGM] ). They direct t) 
They make it easy :: 
during program exe« 
the menu, the name 


CTL I/O EXEC 
Is If 
2: Then 
3: Else 
4: For( 

5:While 
6: Repeat 
7: End 
8: Pause 
9: Lbl 
0:Goto 
A: ISX 
B:DS<( 

C:Menu( 

D:prgm 
E: Return 
F:Stop 


Program control M 
command t 
Repeat check a :: 
what command to c 
relational or Boole* 
If A<7:A+1*A or If 1 

If is used for testing 
(zero), then the cam 
skipped. If cortdi:ic 
executed. If instruc: 

:lf condition 
:command if true 
:command 
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PRGM CTL (Control) Instructions 


The PRGM CTL (program control) instructions can be 
accessed only from within the program editor (press 
Iprgmi ). They direct the flow within an executing program. 
They make it easy to repeat or skip a group of commands 
during program execution. When you select an item from 
the menu, the name is copied to the cursor location. 


CTL I/O EXEC 

Is If 

Create conditional test 

2: Then 

Used with If 

3: Else 

Used with If-Then 

4: For( 

Create incrementing loop 

5:While 

Create conditional loop 

6: Repeat 

Create conditional loop 

7: End 

Signifies end of loop, If-Then, or Else 

8: Pause 

Pause program execution 

9: Lbl 

Define a label 

0:Goto 

Go to a label 

A: ISX 

Increment and skip if greater than 

B:DS<( 

Decrement and skip if less than 

C:Menu( 

Define menu items and branches 

D:prgm 

Execute a program as a subroutine 

E: Return 

Return from a subroutine 

F:Stop 

Stops execution 


Controlling Program control instructions tell the TI-82 which 

s^gram Flow command to execute next in a program. If, While, and 
Repeat check a condition that you define to determine 
what command to execute next, condition frequently uses 
relational or Boolean tests (Chapter 2) such as 
If A<7:A+1*A or If N=1 and M=1 :Goto Z. 

I If is used for testing and branching. If condition is false 

(zero), then the command immediately following it is 
skipped. If condition is true (nonzero), that command is 
executed. If instructions can be nested. 

:lf condition 
: command if true 
:<command 
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PRGM CTL (Control) Instructions (Cont.) 


If-Then Then following an If executes a group of commar. ds I ! 

condition is true (nonzero). End identifies the end I :H 
group. (PRGM CTL item 2) 

:lf condition 

:Then 

:command if true 
:command if true 

:End 

:command 

If-Then-Else Else following If-Then executes a group of commar.ds I 

condition is false (zero). End identifies the end of the 
group. (PRGM CTL item 3) 

:lf condition 

:Then 

:command if true 
:command if true 

:Else 

:command if false 
:command if false 

:End 

:command 

For( For( is used for looping and incrementing. It increments 

variable from begin to end, by increment, increment is 
optional (if not specified, 1 is used) and can be negative 
( end<begin ). end is a maximum or minimum value not:: 
be exceeded. End identifies the end of the loop. For( loopd 
can be nested. (PRGM CTL item 4) 

: For (variable,begin,end,increment) 

:i command while end not exceeded 
\command while end not exceeded 

:End 

:command 

For example, For(A,0,10,2):Disp A 2 :End, displays 0,4,16. 
36, 64, and 100. 
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Jctions (Cont.) 


If executes a group of commands if 
: nzero). End identifies the end : i iJ 
item 2) 


fen executes a group of commands f 
:ero). End identifies the end of the 
item 3) 

^eoeat 


ling and incrementing. It increments 
to end , by increment, incremen t is 
15ed. 1 is used) and can be negative Erd 

a maximum or minimum value not to 
entities the end of the loop. For( kxp*- 
CTL item 4) 

end,increment) 
d not exceeded 
d not exceeded 


0,10,2):Disp A 2 :End, displays 0, 4,16 


While performs a group of commands while condition is 
true, condition is frequently a relational test (Chapter 2). 
condition is tested when While is encountered. If 
condition is true (nonzero), the program executes a group 
of commands. End signifies the end of the group. If 
condition is false (zero), the program executes the 
commands following End. While instructions can be 
nested. (PRGM CTL item 5) 

:While condition 

\command while condition is true 
'.command while condition is true 

:End 

'.command 

Repeat repeats a group of commands until condition is 
true (nonzero). It is similar to While, but condition is 
tested when End is encountered; thus the group of 
commands will always be executed at least once. Repeat 
instructions can be nested. (PRGM CTL item 6) 

: Repeat condition 

'.command until condition is true 

-.command until condition is true 

:End 

'.command 

End identifies the end of a group of commands. Each For, 
While, Repeat, or Else loop must have an End at the 
“bottom,” as must a Then loop without an associated Else. 
(PRGM CTL item 7) 
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PRGM CTL (Control) Instructions (Cont.) 


Pause 


Lbl 

Goto 


IS>( 


DS<( 


Pause suspends execution of the program so you 
answers or graphs. During the pause, the dotted ] 
indicator displays. Press [ENTERI to resume execun: *. 
(PRGM CTL item 8) 

• Pause with no value temporarily pauses the pr 
If the instruction DispGraph or Disp has been 
executed, then the appropriate screen is display^! 

• Pause value displays value, which can be scroDei 
the current Home screen. 

Lbl (label) and Goto (go to) are used together for 
branching. 

Lbl specifies the label of a command, label is one < 

(A-Z, 0-9, or 0). (PRGM CTL item 9) 

Lbl label 

Goto causes the program to branch to label when the : 
is encountered. (PRGM CTL item 0) 

Goto label 

IS>( (increment-and-skip) adds 1 to variable ; if the < 
is greater than value (which can be an expression), the 
next command is skipped, variable cannot be a system 
variable. (PRGM CTL item A) 

:IS >(variable,value) 

: command if variable < value 
:command if variable > value 

DS<( (decrement-and-skip) subtracts 1 from variable, if 
the answer is less than value (which can be an 
expression), the next command is skipped, variable 
cannot be a system variable. (PRGM CTL item B) 

: DS <(variable,value) 

:command if variable > value 
\command if variable < value 


3r?rn 
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ss .ENTER 1 to resume execution 
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ys value , which can be scrolled m 
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40 adds 1 to variable ; if the answer 
rtuch can be an expression), the 
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:em A) 


> value 

* -P) subtracts 1 from variable ; if 
1 alue (which can be an 
ommand is skipped, variable 
nble. (PRGM CTL item B) 

> value 
c value 


Menu( sets up branching within a program. If Menu( is 
encountered during execution, the menu screen is 
displayed with the specified menu items, the dotted-bar 
pause indicator displays, and execution pauses until a 
menu selection is made. (PRGM CTL item C) 

The menu title is enclosed in", followed by up to seven 
pairs of menu items ( text enclosed between " marks to 
display as the menu selection and the label to which to 
branch if that selection is made). 

Menu {"title","textl",labell,"text2",label2 ,...) 

For example, during execution the instruction 

MenufTOSS DICE","FAIR DICE",A,"WEIGHTED 
DICE",B) displays: 



The program pauses until you select 1 or 2. If you select 2, 
for example, the menu disappears and the program 
continues execution at Lbl B. 

prgm is used to enter instructions to execute other 
programs as subroutines (page 13-18). When you select 
prgm, it is copied to the cursor location. You may then 
type the letters of a program name. It is equivalent to 
selecting existing programs from the PRGM EXEC menu, 
but allows you to enter the name of a program that you 
have not yet created. (PRGM CTL item D) 

prgnmarae 

Note: You cannot use this command with RCL 
(page 13-6). 
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The PRGM CTL (Control) Instructions (Cont.) 


M I/O (Input/Output) Ins 


Return 


Stop 


Return quits the subroutine and returns to the calEr: 
program (page 13-18), even if encountered within nes 
loops. (Any loops are ended.) There is an implied Rs~ 
at the end of any program called as a subroutine. _ .r 
the main program, it stops execution and returns to d* 
Home screen. (PRGM CTL item E) 

Stop stops execution of a program and returns you t: 1ft 
Home screen. (PRGM CTL item F) 


: :: aying a 

r with 

incut 


Storing a 
tenable Value 
nrtfi Input 


The PRGM I/O (proc 
accessed only from 
fPRGMl 0). They coot 
program during en 
values and display 1 


CTL I/O EXEC 
1:Input 
2: Prompt 
3:Disp 
4: DispGraph 
5:DispTable 
6:OutputC 
7:getKey 
8:ClrHome 
9:ClrTable 
0:PrintScreen 
A:Get( 

B:Send( 


• Input without *n 
which you car. u 

• Input with u otm 
store a value to ; 

Input without iarim 
move the free-mowi 
R and 0 in Po 
indicator is disc Lajt 

Input with variable 
may be a real numb 
value (which can 
value is evaluaied a 
resumes exeeuti 
enter" and ther the 
the Y= function as t 

Input variable 

You can display a ? 
prompt. E: 
to variable, and the 

Input "string"pen 
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: = 3M I/O (Input/Output) Instructions 



Jtine and returns to the calling 
even if encountered within nested 
Tided.) There is an implied Returr 
am called as a subroutine. Witfcn. 

: ps execution and returns to the 
CTL item E) 

f a program and returns you to :> 
3TL item F) 


*°GM I/O 
ienu 


rout 


: splaying a 
l-*aph with 
rp ut 


Storing a 
lariable Value 
**rth Input 


The PRGM I/O (program Input/output) instructions can be 
accessed only from within the program editor (press 
IPRGMI 0). They control input to and output from a 
program during execution. They allow you to enter 
values and display answers during program execution. 


CTL I/O EXEC 

1: Input 

Enter value or use free-moving cursor 

2: Prompt 

Prompt for entry of variable values 

3: Disp 

Display text, value, or Home screen 

4: DispGraph 

Display the current graph 

5: DispTable 

Display table 

6:Output( 

Display text at a specified position 

7:getKey 

Check the keyboard for a keystroke 

8:ClrHome 

Clear the display 

9:ClrTable 

Clear the current table 

0: PrintScreen 

Print the current screen 

A: Get( 

Gets variable from another device 

B:Send( 

Sends variable to another device 


• Input without variable is used to display a graph on 
which you can use the free-moving cursor. 

• Input with variable or" string " and variable is used to 
store a value to a variable. 

Input without variable displays the current graph. You can 
move the free-moving cursor, which updates X and Y (and 
R and 0 in PolarGC FORMAT). The dotted-bar pause 
indicator is displayed. Press I ENTER I to resume execution. 

Input with variable prompts ? during execution, variable 
may be a real number, list, matrix or Y= function. Enter a 
value (which can be an expression) and press I ENTER I . The 
value is evaluated and stored to variable , and the program 
resumes execution. If variable is Y n or other Y= functions, 
enter" and then the expression, which will be stored to 
the Y= function as entered. 

Input variable 

You can display a string of up to 16 characters as a 
prompt. Enter a value and press I ENTER I . The value is stored 
to variable , and the program resumes execution. 

Input "string",variable 
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PRGM I/O (Input/Output) Instructions (Cont.) 


Disp 


Displaying the 
Home Screen 

Displaying 
Values and 
Messages 



If Pause is encountered after Disp, the program halts 
temporarily so you can examine the screen. Press 1ENTE- 
resume execution. 

Note: If a value or string is too large to display in its 
entirety,... is displayed in the rightmost column, but the 
value cannot be scrolled. (To scroll the value, use 
Pause value instead.) 
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*ith no value displays the Home j 
■r more values displays text and i 
displays the Home screen. 


‘ values displays the value of ea 
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raph 


Table 


Iucput( 


During execution Prompt displays each variable , one at a 
time, followed by =?. Enter a value and then press 1 ENTER 1 
for each variable. The values are stored, and the program 
resumes execution. (PRGM I/O item 2) 

Prompt variableA,variableB ,... 

For example, Prompt Xmin, Xmax, Ymln, Ymax allows the 
user to enter values for the viewing WINDOW. 

If an expression is entered in response to Prompt, the 
expression is evaluated and then stored. Y n and other Y= 
functions are not valid with Prompt. 

DispGraph (display graph) displays the current graph. If 
Pause is encountered after DispGraph, the program halts 
temporarily so you can examine the screen. Press I ENTER I to 
resume execution. (PRGM I/O item 4) 

DispTable (display table) displays the current table. The 
program halts temporarily so you can examine the screen. 
Press I ENTER I to resume execution. (PRGM I/O 
item 5) 

Output( displays text or a value on the current Home 
screen beginning at line (1 through 8) and column 
(1 through 16), typing over any existing characters. You 
may wish to precede Output( with ClrHome (page 13-17). 
Expressions are evaluated and values are displayed 
according to the current MODE settings. Matrices are 
displayed in entry format and wrap to the next line. 

(PRGM I/O item 6) 

Output (line,column,"text") 

Output (line,column,value) 

\ 

In Split screen MODE, the maximum value of row is 4 for 

Output(. 
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PRGM I/O (Input/Output) Instructions (Cont.) 


getKey 


getKey returns a number corresponding to the last 
pressed, according to the diagram below. If no key bam 
been pressed, it returns 0. getKey can be used inside la 
to transfer control; for example, to create video gar - es. 
(PRGM I/O item 7) 



Note: You can press [ON] at any time to act as a break 
during execution (page 13-4). 


’>r-one 


>"able 


*”~r$creen 


3end( 


ClrHome (clear H 
during execute r ; 
comer, but pre zre 
Pause is encour.tc 

ClrTable (clear taa 
during execun: r : 
comer, but pr: 
Pause is encounit 

PrintScreen rrtr 
printer attached n 
Macintosh s if yoc 
(Chapter 16). The 
Press I ENTER to res 
Pause if you air r 
item 0) 

Get( gets the coni 
stores it to voriat 
be a number, fial» 
Y= variable, grapt 
used to get data fi 
(PRGM I/O item A 

Get (variable) 

Send( sends :re : 
compatible de.e 
TI-82. (PRGM LO 

Sen6(varicible) 
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istructions (Cont.) 


nnber corresponding to the last kej 
to the diagram below. If no key has 
ims 0. get Key can be used inside ' wpil 
: :>r example, to create video garner.. 



ES at any time to act as a break 
ige 13-4). 


: -ome 


liable 


^-tScreen 


3et( 


Send( 


ClrHome (clear Home screen) clears the Home screen 
during execution and places the cursor in the upper left 
comer, but program execution does not pause unless 
Pause is encountered. (PRGM I/O item 8) 

ClrTable (clear table) clears the table in the table editor 
during execution and places the cursor in the upper left 
comer, but program execution does not pause unless 
Pause is encountered. (PRGM I/O item 9) 

PrintScreen (print screen) prints the current screen on a 
printer attached to an IBM®-compatible computer or a 
Macintosh® if you are using TI-GRAPH LINK™ software 
(Chapter 16). The dotted-bar pause indicator displays. 
Press I ENTER I to resume execution. PrintScreen acts like 
Pause if you are not using TI-GRAPH LINK. (PRGM I/O 
item 0) 

Get( gets the contents of variable on another TI-82 and 
stores it to variable on the receiving TI-82. variable may 
be a number, list, list element, matrix, matrix element, 
Y= variable, graph database or picture. Get( also can be 
used to get data from an external compatible device. 
(PRGM I/O item A) 

Get (variable) 

Send( sends the contents of variable to an external 
compatible device. It cannot be used to send to another 
TI-82. (PRGM I/O item B) 

Sen6{variable) 
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Calling Other Programs 


C~=pter 14: Applications 


Calling a 
Program from 
Another 
Program 


Notes about 

Calling 

Programs 


On the TI-82, any program can be called from ar> 
program as a subroutine. Enter the name of the ; 
to use as a subroutine on a line by itself. 


To call one program from another, begin on a blank 1 
the program editor and do one of the following: 


Oaoter 

l:r:ents 


• Press 1PRGMI 0 to display the PRGM EXEC menu a 
select the name of the program, prgm and the i 
copied to the current cursor location. 

• Select prgm from the PRGM CTL menu and the tyz * 
the letters of the program name (page 13-11). 

prgm name 

When this instruction is encountered during executk a t 
next command that the program executes is the first 
command in the second program. It returns to the 
subsequent command in the first program when it 
encounters either a Return instruction or the implied 
Return at the end. 


PROGRAM:AREACIRC 
: D/2*R 
:tc*R 2 »A 

:Return =>=>=> 


<=<=<=<= 


PROGRAMiVOLCYL =5 

:Prompt D IT 

: Prompt H IT 

:prgmAREACIRC=> It 

=> :A*H»V 
f : D i s p V 
<=<=<=<=<=<=<=<= 

Variables are global. 

label used with Goto and Lbl is local to the program in 
which it is located, label in one program is not “known" rr 
another program. You cannot use Goto to branch to a labd \ 
in another program. 

Return exits a subroutine and returns to the calling 
program, even if encountered within nested loops. 


This chapter cor 
incorporate fear, 
chapters. Seve~= 


Left-Brain. Riur 
Speeding Tickets 
Buying a Car. N: 
Graphing Ine»auu. 
Solving a System 
Program: Sierr r: 
Cobweb Attract!] 
Program: Guess: 
The Unit Circle a 
Ferris Wheel Pr: 
Reservoir Profc le 
Predator-Prey II 
Fundamental Tb 
Finding the Area 
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:~apter 14: Applications 


ram can be called from anoChsr 
ne. Enter the name of the | 
on a line by itself. 


m another, begin on a blank I 
do one of the following: 

splay the PRGM EXEC menu aac 
he program, prgm and the naire * 
it cursor location. 

e PRGM CTL menu and the tyir 
gram name (page 13-11). 


encountered during executior I 
P rogram executes is the first 
program. It returns to the 
• the first program when it 
urn instruction or the implied 

=> PROGRAM:AREACIRC 
IT : D/2»R 
IT :7t*R 2 *A 

=> IT :Return =*> => => 

U 

IT 


'• Lbl is local to the program in 
in one program is not “known" fcy 
irmot use Goto to branch to a lo i 


e and returns to the calling 
rered within nested loops. 


>apter 
I: n tents 


This chapter contains application examples that 
incorporate features described in the preceding 
chapters. Several of the examples use programs. 


Left-Brain, Right-Brain Test Results.. — 14-2 

Speeding Tickets... 14-4 

Buying a Car, Now or Later? ... 14-5 

Graphing Inequalities .... — ... . 14-6 

Solving a System of Nonlinear Equations . 14-7 

Program: Sierpinski Triangle .. 14-8 

Cobweb Attractors . 14-9 

Program: Guess the Coefficients . 14-10 

The Unit Circle and Trigonometric Curves ...... 14-11 

Ferris Wheel Problem .. 14-12 

Reservoir Problem .. 14-14 

Predator-Prey Model. 14-16 

Fundamental Theorem of Calculus ............ 14-18 

Finding the Area between Curves.. * 14-20 
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Left-Brain, Right-Brain Test Results 


Problem 


Procedure 


An experiment found a significant difference I 
ability of boys and girls to identify objects held n rw 
left hands (which are controlled by the right side of 1 
brain) versus their right hands (which are contro e: j 
the left side of the brain). The Tl Graphics team 4ecm 
to conduct a similar test for adult men and wome- 


30 small objects were chosen. Coworkers held half i 
objects (which they were not allowed to see) in the_: i 
hands and half in their right hands and tried to ider.irf 
them. Use box plots to compare visually the results i 
the table below. 

Correct Responses 


Women 

Left 

Women 

Right 

Men 

Left 

Men 

Rigft 

8 

4 

7 

12 

9 

3 

8 

6 

12 

7 

7 

12 

11 

12 

5 

12 

10 

11 

7 

7 

8 

11 

8 

11 

12 

13 

11 

12 

7 

12 

4 

8 

9 

11 

10 

12 

11 

12 

14 

11 



13 

9 



5 

9 


1. Press 1STAT1 1 (to select Edit...). If there are values in 
any of the lists, follow the procedure to clear lists 
described in Chapter 12. Enter the values for the 
number of correct guesses each woman made with ha 
left hand in Li. 

2. Press 0 to move to L 2 and enter the scores that each 
woman made with her right hand. 

3. Enter the men’s scores in L3 and L4. 

4. Press [2nd] [STAT PLOT] 1 (to select Plotl). Turn on P cr 
and define it as a box plot, using Li. Press [2nd] 

[STAT PLOT] 2 (to select Plot2). Turn on Plot2 and 
define it as a box plot, using L 2 . 

5. Press [Y=] and turn off any selected functions. Press 
IWlNDOWl . Set Xscl=1, Ymin=0, Yscl=0. (Ignore the other 
WINDOW settings, which will be set by ZoomStat.) 
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Women 

Right 

Men 

Left 

Men 

Right 

4 

7 

12 

3 

8 

6 

7 

7 

12 

12 

5 

12 

11 

7 

7 

11 

8 

11 

13 

11 

12 

12 

4 

8 

11 

10 

12 

12 

14 

11 


13 

9 


5 

9 


o select Edit...). If there are values in 
follow the procedure to clear lists 
apter 12. Enter the values for the 
ect guesses each woman made with her 

e to L 2 and enter the scores that each 
ith her right hand. 

► scores in L3 and L. 4 . 

' D LOT] 1 (to select Plotl). Turn on Pic:* 
a box plot, using Li. Press [2nd] 

:o select Plot2). Turn on Plot2 and 
»x plot, using L 2 . 

m off any selected functions. Press 
-1=1, Ymin=0, Yscl=0. (Ignore the other 
as, which will be set by ZoomStat.) 


6. Press IZQ0M1 9 (to select ZoomStat). This adjusts the 
viewing WINDOW and displays the box plots for the 
women’s results (left on top). 


H 

□> 

— lb 


7. Press 1TRACEI and examine minX, Qi, Med, Q 3 , and 
maxX for each plot. What is the median for the left 
hand? For the right hand? Does it appear that the 
women guessed correctly more often with the left or 
right hand? 

8. Examine the men’s results. Press [2nd] [STAT PLOT] and 
redefine Plotl to use L 3 and Plot2 to use L4. Press 
ITRACEI . What difference do you see between the plots? 

9. Compare the left-hand results. Press [2nd] [STAT PLOT] 
and redefine Plotl to use Li and Plot2 to use L 3 . Press 
ITRACEI . Were women or men better at guessing with 
their left hands? 

10. Compare the right-hand results. Press [2nd] [STAT PLOT] 
and redefine Plotl to use L 2 and Plot2 to use L4. Press 
ITRACEI . Were women or men better at guessing with 
their right hands? 

The original experiment found that boys did not guess 
as well with their right hands, while girls guessed 
equally well with either hand. That is not what these 
box plots showed for adults. Do you think that this is 
because adults have learned to adapt or because our 
sample was not large enough? 
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Speeding Tickets 


Problem 


Procedure 


The fine for speeding in your area is $50 plus S5 per i 
per hour over the limit for the first 10 miles, plus 5 * 1 : 
mile per hour for the next 10 miles, plus $20 per rn e 
thereafter. Graph the piecewise function that desc~i 
the cost of the ticket in a 45-mile-per-hour zone. 


The fine (Y) as a function of miles per hour (X) is: 

Y = 0 0 <X<i r 

Y = 50 + 5 (X - 45) 45 < X < 5-: 

Y = 50 + 5 * 10 + 10 (X-55) 55 < X< 65 

Y = 50 + 5 * 10 + 10 * 10 + 20 (X - 65) 65 < X 

1 . 


2 . 


4. 


5. 


Press I MODEL Select Func, Dot, and the defaults. Press 
[2nd] [STAT PLOT] and turn off all stat plots. 

Press El- Turn off any selected functions. The TES~ 
operations are used to define piecewise functions 
Enter the Y= function to describe the fine. 

Yi=(50+5(X-45))(45<X)(X<55) 

+(100+10(X-55))(55<X)(X<65) 
+(200+20(X-65))(65<X) 


3 . 


Press IWIND0WI and set Xmin = -2, Xscl = 10, Ymin = -E 
and Yscl = 10. Ignore Xmax and Ymax. (They are se: r?| 
AX and AY in step 4.) 

Press [2nd] [QUIT] to return to the Home screen and 
store 1 to AX and 5 to AY. (AX and AY, the distance 
between the centers of adjacent pixels, are on the 
VARS Window... menu.) Defining AX and AY as integ- ~ 
produces nice values for TRACE. 

Press ITRACE1 to plot the functions. At what speed does 
the ticket exceed $250? 
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B uying a Car, Now or Later? 


sedmg in your area is $50 plus $5 pe' - * 
*e limit for the first 10 miles, plus S10 aw 
w the next 10 miles, plus $20 per mile 
** the piecewise function that describe: 
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45<X<55 

-10 (X - 55) 55 < X < 65 

• 10 *10 + 20 (X-65) 65 <X 

Select Func, Dot, and the defaults. Pres.- 

- ’ and turn off all stat plots. 

m off any selected functions. The TEST 
re used to define piecewise functions, 
function to describe the fine. 

-45))(45<X)(X<55) 

X-55))(55<X)(X<65) 

1X-65))(65<X) 

i and set Xmin = -2, Xscl = 10, Ymin = -5 
3 Ignore Xmax and Ymax. (They are se: yr 
t step 4.) 

- ~. to return to the Home screen and 
sr.d 5 to AY. (AX and AY, the distance 
eer.:ers of adjacent pixels, are on the 

*■■■ menu.) Defining AX and AY as integer? 
e values for TRACE. 

to Plot the functions. At what speed does 
reed S250? 




You have identified the car you would like to buy, which 
costs $8,000. You can afford payments of $250 per 
month. You can either borrow the money at 10% annual 
interest (compounded monthly) and buy the car now, or 
invest the payments at 6% and pay cash for the car later. 
How long will it take to pay for the car each way? 


=~ccedure 


1. Press [MODEL Select the default MODE settings. Press 
[2nd] [STAT PLOT] and turn off all stat plots. 

2. On the Home screen, store the values of the periodic 
interest rates. 

.06/12*1 .10/12 ■> J 

3. Press O. Turn off all functions and enter the formula 
to describe investing the money. 

Y2=250((1+I) a X-1)/I 

4. Enter the formula to describe making car payments. 

Y3=8000-250(1 -(1 +J) A_ X)/J 

5. To determine how many months will be required to pay 
cash, press [2nd] [QUIT] to return to the Home screen. 
Solve the equation (the amount saved less $8000) for X, 
using 36 months as the guess. (solve( is on the MATH 
MATH menu.) 

solve(Y2-8000,X,36) 

6. To determine how long it will take to pay off the loan, 
enter: 

solve(Y3,X,36) 

7. To calculate how much you would pay in total if you 
got a loan, press 0 250, which multiplies the months 
to pay off the loan (in Ans) by the payment amount. 

8. Press [2nd] [TABLE] to examine the amount saved versus 
the amount still owed for each time period. 

9. Press IWINDQWI . Set the viewing WINDOW. 

Xmin = 0 Ymin = 0 

Xmax = 47 Ymax = 8000 

Xscl = 12 Yscl = 1000 

10. Press [TRACE I to examine the amounts graphically. 
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Graphing Inequalities 


Procedure 


Examine the inequality .4X 3 -3X+5c.2X+4 
the TEST functions to explore the values 
inequality is true and where it is false. 


graph in j 
ofXi 



1. Press I MODEL Select Dot, Simul, and the default h I IB 
settings. Press (2nd] [STAT PLOT] and turn off all sad 
plots. 

2. Press [Y=]. Turn off all functions. Enter the left side if 
the inequality as Y4 and the right side as Ys. 

Y4=.4X 3 -3X+5 

Ys=.2X+4 

3. Enter the statement of the inequality as Y6. This 
function evaluates to 1 if true and 0 if false. 

Y6=Y4<Y5 

4. Press fZQOMl 6 to graph the inequality in the stands d 
WINDOW. 

5. Press (TRACE1 0 0 to move to Y6 and trace the 
inequality, observing the value of Y. 


r\ 

6 


bC . 


K=.fi3Bi:97B7 

v=i 


6. Press [0. Turn off Y4, Ys, and Ys. Enter equations t: 
graph only the inequality. 

Y7=YsY4 

Y8=YsY5 

7. Press [TRACE]. Notice that the values of Y7 and Ys are 
zero where the inequality is false. 


^ 

7 

S-r* 

K=-i.4B95fi2 

V=0 
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Solving a System of Nonlinear Equations 


: ty .4X 3 -3X+5<.2X+4 graphica . 
to explore the values of X where 
id where It is false. 


Dot. Simul, and the default MODE : ~ccedure 

£ [STAT PLOT] and turn off all stat 

Ef all functions. Enter the left side f 
Y4 and the right side as Ys. 


rr.t of the inequality as Y6. This 
sto 1 if true and 0 if false. 


?~aph the inequality in the standar: 

. to move to Y6 and trace the 
lug the value of Y. 



: Y-i. Ys, and Y6. Enter equations to 
“quality. 


: e that the values of Y 7 and Ys are 
equality is false. 


? 


Solve the equation X 3 -2X=2cosX graphically. Stated 
another way, solve the system of two equations and two 
unknowns: Y=X 3 -2X and Y=2cosX. Use the ZOOM factors 
to control the decimal places displayed on the graph. 


1. Press 1M0DEI . Select the default MODE settings. Press 
[2nd] [STAT PLOT] and turn off all stat plots. Press (Y=]. 
Turn off all functions and enter the functions 

Y?=X 3 -2X and Ys=2cos X. 

2. Press IZOQMI and select ZDecimal. The display shows 
that there are two areas that might contain solutions 
(points where the two functions appear to intersect). 


.../ 

4 ... 

HI 

Ay 


3. Press IZOQMI 0 and select SetFactors... from the ZOOM 
MEMORY menu. Set XFact=10 and YFact=10. 

4. Press IZOQMI 2 (to select Zoom In). Use 0,0,0, and 0 
to position the free-moving cursor on the apparent 
intersection of the functions on the right side of the 
display. As you move the cursor, note that the X and Y 
coordinates have one decimal place. 

5. Press I ENTER I to zoom in. Move the cursor over the 
intersection. As you move the cursor, note that now 
the X and Y coordinates have two decimal places. 

6. Press I ENTER I to zoom in again. Move the free-moving 
cursor to a point exactly on the intersection. Note the 
number of decimal places. 

7. Press [2nd] [CALC] and select intersect. Press I ENTER I to 
select the First curve and I ENTER I to select the Second 
curve. Now trace to a Guess near the intersection and 
press 1 ENTER I . What are the coordinates of the 
intersection? 

8. Press IZOQMI and select ZDecimal to redisplay the 
original graph. 

9. Press IZOQMI . Select Zoom In and explore as above the 
other apparent intersection. 
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Program: Sierpinski Triangle 


This program creates a drawing of a famous tracts. • 
Sierpinski Triangle, and stores the drawing in a p ru* 



Program 


PROGRAM:SIERPINS 
:FnOff :C1rDraw 
:PIotsOff 
:AxesOff 
:0»Xmin:l»Xmax 
:0*Ymin:l»Ymax 
:rand*X:rand»Y 
:For(K,1.3000) 

:rand»N 
:If N<l/3 
: Then 
: .5X»X 
:.5Y*Y 
: End 

:If 1/3<N and N< 

2/3 

:Then 

:.5(.5+X)*X 
:.5(1+Y)»Y 
: End 

:If 2/3<N 
:Then 

:.5(1+X)»X 
:.5Y»Y 
: End 

:Pt-0n(X,Y) 

: End 

:StorePic Pic6 


^J- Set viewing WINDOW 
^J- Beginning of For group 

— If/Then group 

- If/Then group 

— If/Then group 

Draw point 
3- End of For group 


Note: After executing this program, you can recall and 
display the picture with the instruction RecallPic Pic6. 
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Icbweb Attractors 


5 a drawing of a famous fractal, taf 
md stores the drawing in a pictL~~ 


Set viewing WINDOW 
3" Beginning of For group 


- If/Then group 

- If/Then group 

— If/Then group 

3- Draw point 
3“ End of For group 

ris program, you can recall and 
the instruction RecallPic Pic6. 


^'Cedure 


Using Web WINDOW FORMAT, you can identify points 
with attracting and repelling behavior in sequence 
graphing. 


1. Press 1 MODEL Select Seq. Press IWINDQWI 0. Select Web 
FORMAT and the defaults. Press [2nd] [STAT PLOT] and 
turn off all stat plots. 

2. Press [73 • Enter the sequence. (Un-7 is on the 
keyboard.) 

U/7=K U/7-7 (1-U/7-7 ) 

3. Press [2nd] [QUIT ] to return to the Home screen and 
store 2.9 to K. 

4. Press IWINDQWI . Set the WINDOW variables. 

UnStart = .01 Xmin = 0 Ymin = 0 

VnStart = 0 Xmax = 1 Ymax = 1 

nStart = 0 Xscl = 1 Yscl = 1 

nMin = 0 
nMax = 10 

5. Press ITRACE I to display the graph, and then press 0 to 
trace the cobweb. This is a cobweb with one attractor. 



-V=.fifiHi££79 L 


6. Change K to 3.44 and TRACE to show a cobweb with 
two attractors. 

7. Change K to 3.54 and TRACE to show a cobweb with 
four attractors. 
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Program: Guess the Coefficients 


•e Unit Circle and Trig< 


Program 


This program graphs the function A sin BX with 
integer coefficients between 1 and 10. You then tr> i 
guess the coefficients and graph your guess as C » 
The program continues until your guess is correct 


PROGRAM:GUESS 
:PlotsOff :Func 
:FnOff : Radi an 
:C1rHome 
:"Asin BX"»Yi 
:"Csin DX"»Y2 
:iPart 10rand+l» 
A 

:iPart 10rand+l» 
B 

0»C:0»D 
-2jr»Xmi n 
27i»Xmax 
rc/2»Xscl 
-10*Ymin 
10»Ymax 
l»YscI 
DispGraph 
Lbl Z 

Prompt C,D 
If C=A 

Text(1,1,"C IS 
OK") 

: If C*A 

:Text(1,1,"C IS 
WRONG") 

:If D=B 

:Text(1,50,"D IS 
OK") 

:If D*B 

:Text(1.50,"D IS 
WRONG") 

:DispGraph 
: Pause 

:If C=A and D=B 

:Stop 

:Goto Z 


»oo lem 


^J- Define equations 


— Initialize coefficients 


— Set viewing WINDOW 


3- Display graph 
Prompt for guess 


ioLlion 


Display results 




Quit if guesses are correct 


You can use A 
to show the re* 
trigonometric : 


Graph the un£< 
graphically the 

Any function tfa 
be plotted in pc 
component as 1 

1. Press VCCE . 

2. Press a m : 

Tmin = 0 
Tmax = 2x 
Tstep = .1 

3. Press 5i - T 

expression 

Xit=cos T- 
Yu=sin T 

4. Enter then 

X2T=T 
Y 2 T=sin T 

5. Press ~ - : j 
1 ENTER to 
sine funcn: 



Note: The *!■ 
in Y 2 T with anj 
function. 
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ents 


Unit Circle and Trigonometric Curves 


the function A sin BX with ranocMi 
tween 1 and 10. You then try * : 
s and graph your guess as C s - 2K 
es until your guess is correct 


* 


Define equations 


- Initialize coefficients 


- Set viewing WINDOW 

3- Display graph 
Prompt for guess 


Display results 




Quit if guesses are correct 


r ~3blem 


Solution 


You can use the parametric graphing feature of the TI-82 
to show the relationship between the unit circle and any 
trigonometric curve. 


Graph the unit circle and the sine curve to demonstrate 
graphically the relationship between them. 

Any function that can be plotted in function graphing can 
be plotted in parametric graphing by defining the X 
component as T and the Y component as F(T). 

1. Press I MODEL Select Radian, Par, and Simul. 

2. Press 1WINDQW1 . Set the viewing WINDOW. 

Tmin = 0 Xmin = -2 Ymin = -3 

Tmax = 27c Xmax = 2rc Ymdx = 3 

Tstep = .1 Xscl = rc/2 Yscl = 1 

3. Press 0. Turn off all selected functions. Enter the 
expressions to define the unit circle centered at (-1,0). 

Xit=cos T-1 
Yu=sin T 

4. Enter the expressions to define the sine curve. 

X2T=T 
Y 2 T=sin T 

5. Press ITRACEI . As the graph is plotting, you may press 

1 ENTER I to pause and resume graphing as you watch the 
sine function “unwrap” from the unit circle. 



Note: The “unwrapping” can be generalized. Replace sin T 
in Y 2 T with any other trig function to “unwrap” that 
function. 
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Ferris Wheel Problem 


Problem 


Solution 


Use two pairs of parametric equations to describe • 
objects in motion, a person on a ferris wheel anc - 
thrown to that person. Determine when the two < 
are closest. 


The ferris wheel has a diameter of 20 meters (d) and i 
rotating counterclockwise at a rate of one revolutk r < 

12 seconds (s). The following parametric equation 
describes the location of the person on the ferris wti ee I 
time T, where a is the angle of rotation, the bottom < 
of the ferris wheel is (0,0), and the passenger is at the 
rightmost point (10,10) when T = 0. 

X(T) = r cos a where a = 2k T / s and r = d / 2 
Y(T) = r + r sin a 

The ball is thrown from a height even with the bottorr 
the ferris wheel, but 25 meters (b) to the right of the 
bottom center of the ferris wheel (25,0), with velocity i : 
of 22 meters per second at an angle (0) of 66° from the 
horizontal. The following parametric equation descries 
the location of the ball at time T. 


X(T) = b - T vq cos 0 
Y(T) = T v 0 sin 0 - (g/2) T 2 


(g = 9.8 m/sec 2 ) 


1. Press I MODEL Select Par, Connected, and Simul. 
Simultaneous MODE simulates what is happening wia 
the two objects in motion over time. 

2. Press [Y=] and turn off all functions. Press [2nd] 

[STAT PLOT] and turn off all stat plots. 

3. Press IWIND0W1 . Set the viewing WINDOW. 

Tmin = 0 Xmin = -13 Ymin = 0 

Tmax = 12 Xmax = 34 Ymax = 31 

Tstep = .1 Xscl = 10 Yscl = 10 

4. Press [Y=]. Enter the expressions to define the path of 
the ferris wheel and the path of the ball. 

Xit=10cos (tcT/6 ) 

Yit= 1 0+1 Osin (tcT/6) 

X2T=25-22Tcos 66° 

Y2T=22Tsin 66°-(9.8/2)T 2 
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5. Press IGRAPHl to graph the equations and watch closely 
as they are plotted. Notice that the ball and the 
passenger on the ferris wheel appear to be closest near 
where the paths cross in the upper right quadrant of 
the ferris wheel. 



6. Press IWINDOWI . Change the viewing WINDOW to 
concentrate on this portion of the graph. 

Tmin = 1 Xmin = 0 Ymin = 10 

Tmax = 3 Xmax = 23.5 Ymax = 25.5 

Tstep = .03 Xscl = 10 Yscl = 10 

7. Press ITRACEI . After the graph is plotted, press 0 to 
move near the point on the ferris wheel where the 
paths cross. Note the values of X, Y, and T. 

8. Press 0 to move to the curve of the ball. Note the 
values of X and Y (T is unchanged). Notice where the 
cursor is located. This is the position of the ball when 
the person on the ferris wheel passes the intersection. 
Did the ball or the person reach the intersection first? 

Using TRACE, you can, in effect, take “snapshots” in 
time to explore the relative behavior of two objects in 
motion. 
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Reservoir Problem 


Problem 


Procedure 


On the TI-82, parametric graphing can be used :: 
animate a process, providing valuable insight imc 
dynamic problems such as water flow out of a i 


A new park has a series of waterfalls, fountains, ar. d: 
(reservoirs). The height of one of the reservoirs is 
2 meters. Several holes of relatively small diameter 1 
drilled in the side to make streams of water that fa” . 
the next pool. 


At what height on the reservoir should a hole be pL 
get the maximum distance for the water jet? (Assuir- i 
the hole is at x=0, there is no acceleration in the 
x-direction, and there is no initial velocity in the 
y-direction.) 

Integrating the definition of acceleration in both the x ; 
y directions twice yields the equations x=vot and 
y=h 0 -(g/2)t 2 . Solving Bernoulli’s equation for v 0 and 
substituting into v 0 t, we get the parametric equations 

xt = t'\T(2g(2-ho)) 
yt = h 0 - (g / 2) t 2 

where t is the time in seconds, h 0 is the height of the hok 
in the reservoir in meters, and g is the gravitational 
constant (9.8 meters/sec 2 ). 


3 . 


Press 1 MODEL Select Par, Simul, and the defaults. 

Press El and 1CLEAR1 all functions. Enter the equation 
to plot the water jet for a hole at height 0.5 meters. 

Xit=TV(2*9.8(2-0.50)) 

Yit=0.50-(9.8/2)T 2 

Press (ENTER I to move to X 2 T. Press (2nd] [RCL] [2nd] 
[Y-VARS] 2 (to display the Parametric... menu) 1 (to 
select Xit) 1 ENTER 1 . This recalls the contents of Xit in:: 
X 2 T. Change the height from 0.50 to 0.75 meters. 
Repeat the process to recall Yit into Y 2 T and edit it 
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Par. Simul, and the defaults. 

L all functions. Enter the equations 
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re to X 2 T. Press [2nd] [RCL] [2nd] 
lay the Parametric... menu) 1 (to 
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4. Repeat step 3 to create three more pairs of equations 
using the heights 1.00,1.50, and 1.75 meters. 

5. Press fwiNDQWl . Set the viewing WINDOW. 

Tmin = 0 Xmin = 0 Ymin = 0 

Tmax = V(4/9.8) Xmax = 2 Ymax = 2 

Tstep = .01 Xscl = .5 Yscl = .5 

6. Press IZOQMI and select ZSquare. ZSquare adjusts the 
WINDOW variables to include the viewing WINDOW 
you specified, while providing a realistic (proportional) 
visual representation of the water jets. It then graphs 
the trajectories of the water jets from the 5 chosen 
heights. What height seems to provide the maximum 
distance for the water jet? 



Use TRACE to determine the distance from the 
reservoir where each water jet hits the next pool. 

Where would you place the holes to construct a 
fountain that you find visually interesting? 

Can you think of a way to construct the problem to 
show two levels of fountains? 
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Predator-Prey Model 


Problem 


Procedure 


Use sequence graphing on the TI-82 to explore the i 
known predator-prey model in biology. Determine 1 
numbers of rabbits and wolves that maintain popu 
equilibrium in a certain region. 


R = Number of rabbits. 

M = Growth rate of rabbits if there are no wolves. 

K = Rate at which wolves can kill rabbits. 

W = Number of wolves. 

G = Growth rate of wolves if there are rabbits. 

D = Death rate of wolves if there are no rabbits. 

Rn= Rn-i (1+M-KWn-i) 

W w = (1 + G Rn-i -D) 

1. Press IMQDEI . Select Seq and the defaults. Press IW 
0. Select Time FORMAT and the defaults. Press [Fc 
[STAT PLOT] and turn off all stat plots. 


2 . 


3 . 


4. 


Press E). Enter functions to describe the number of 
rabbits (Un) and the number of wolves (Vn) for 

M = .05, K = .001, G = .0002, D = .03. (Vn-i and U/M - 

2nd operations on the keyboard.) 

Un=Un-i(1+.05-.001 Vn- 1 ) 

Vn=Vn-i(1+.0002 Un-i-.03) 


Press 1 WINDOW! and set the initial population of rabbi:.' 
(200) and wolves (50), the number of time periods t: 
plot (400), and the size of the viewing WINDOW. 


Unstart = 200 Xmin = 0 
Vnstart = 50 Xmax = 400 
nStart = 0 Xscl = 100 

nMin = 0 
nMax = 400 


Ymin = 0 
Ymax = 300 
Yscl = 100 


Press ITRACE1 to plot and explore the number of rabbi .i 
(Un) and wolves (Vn) over time (n). Determine the 
maximum and minimum number of each. 



^cedure 

Continued) 
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^ocedure 

Continued) 


5. Enter the program: 

PROGRAM:ORBIT 
: ClrDraw:FnOff 
:PlotsOff :Dot 
:Un(1,99,1 )»Li 
:Vn(1.99,l)»L2 
: U/7( 100,198,1 )>l_3 
:Vn(100.198.1)»L4 
:Un(199,297,l)»L5 
: V/?( 199,297,1 )»L6 
:min(Li)-10»Xmin 
:max( Li)+10»Xmax 
:lO^Xscl 

:mi n( L 2 )- 10-»Ymi n 
:max( !_2)+10»Ymax 
:10»Yscl 
: Ford ,1,99) 

:Pt-On(Li(I) f L2(I)) 

: End 

:For(1.1,99) 

: Pt-On( l_3( I), l_4( I )) 

: End 

:For(1,1,99) 

:Pt-On(L5(I),Le( I)) 

: End 

6. Execute prgmORBIT, which shows the cycle of the 
numbers of rabbits (X axis) and wolves (Y axis) over 
297 periods. Use the free-moving cursor to explore the 
number of rabbits and wolves. 
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Fundamental Theorem of Calculus 


Problem 1 


Procedure 1 


The TI-82 can graph functions that are defined fc> 
integrals or derivatives, using the functions fnlr: i 
nDeriv( from the MATH MATH menu. 


Demonstrate graphically that 
F(x) = J 1/t dt = ln(x), x>0 and that 

D x [ J x Vt dt ] = 1/x 


1. Press 1 MODEL Select Simul and the default MODE 
settings. Press [Y=] and turn off all functions. Pres^ ' 
[STAT PLOT] and turn off all stat plots. 

2. Press IWlNDOWl . Set the viewing WINDOW. 


Xmin = .01 
Xmax = 10 
Xscl = 1 


Ymin = -1.5 
Ymax = 2.5 
Yscl = 1 


Press [Y=|. Enter the numerical integral of 1/T and £* 
mathematical integral of 1/X. 

Yi=fnlnt(1/T,T,1 ,X) 

Y 2 =ln X 


4. Press [TRACEl . The busy indicator displays while the 
graph is being plotted. Use the cursor keys to comics 
the values of Yi and Y 2 . 

5. Press [Y=]. Turn off Yi and Y 2 , and then enter the 
numerical derivative of the integral of 1/X and the 
function 1/X. 

Y3=nDeriv(Yi,X,X) 

Y4=1/X 


6. Press ITRACEI . The busy indicator displays while the 
graph is being plotted. Again, use the cursor keys to 
compare the values of the two graphed functions, Ys 
and Y4. 


=r:olem 2 


^eedure 2 


Explore the fundi 

1. Press H T'jrr 
functions ab:*- 
list 

Y5=fnlnt(T 2 J. 

2. Press 5^ 

3. Press [zcTv 6 

4. Press > 

identical bui 2 

5. Press Zi- EL"- 

Y6=nDeriv(Y5. 

6. Press ~=-:e . 
defined by Ys 
derivative- 
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Procedure 2 


Explore the functions defined by 
y = f* t 2 dt, J 0 X t 2 dt, and j* t 2 dt 

1. Press [YiJ. Turn off all functions. On the TI-82, the three 
functions above can be defined simultaneously using a 
list. 

Y5=fnlnt(T 2 ,T,{-2,0,2},X) 

2. Press I MODE I . Select Sequential. 

3. Press lzooMl 6 to select ZStandard. 

4. Press [TRACEI . Notice that the functions appear 
identical, but shifted vertically by a constant. 

5. Press [Y=j. Enter the numerical derivative of Ys. 

Y6=nDeriv(Y5,X,X) 

6. Press ITRACEI . Notice that although the three graphs 
defined by Ys are unique, they share the same 
derivative. 



: $ b 


V=3.6fifiBi79 
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Finding the Area between Curves 


Procedure 


Find the area of the region bounded by 
f(x) = 300 x / (x 1 2 3 4 5 + 625) 
g(x) = 3 cos .1 x 
x = 75 


1. Press iMODEl . Select the default MODE settings. Pres - “ 
and turn off all functions. Press [2nd] [STAT PLOT] aaflS 
turn off all stat plots. 

2. Press 1WINDQWI . Set the viewing WINDOW. 

Xmin = 0 Ymin = -5 

Xmax = 100 Ymax = 10 

Xscl = 10 Yscl = 1 

3. Press 0. Enter the upper and lower functions. 

Yi =300X/(X 2 +625) 

Y2=3cos -IX 

4. Press [2nd] [CALC] and select intersection. The grap: b 
displayed. Select First curve, Second curve, and Gueii 
for the intersection at the left of the display. The 
solution is displayed, and the value of X at the 
intersection, which is the lower limit of the integral is 
stored in Ans and X. 

5. Press [2nd] [DRAW] and use Shade( to see the area 
graphically. 

Shade(Y 2 , Yi ,1, Ans,75) 



6. Press [2nd] [QUIT] to return to the Home screen. Enter 
the expression to evaluate the integral for the shaded 
region. 

fnlnt(Yi-Y2,X,Ans,75) 

The area is 325.839962. 
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Chapter 15: Memory Management 


This chapter describes how to manage memory on the 
TI-82. To increase the amount of memory available for 
use, occasionally you may want to delete from memory 
items that you are no longer using. You also can reset 
the calculator, erasing all data and programs. 


- hapter Checking Available Memory. 15-2 

Contents Deleting Items from Memory. 15-3 

Resetting the TI-82 . 15-4 
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Checking Available Memory 


deleting Items from Mem 


Displaying the 
MEM FREE 
Screen 


The MEMORY Check RAM screen displays the total 
amount of available memory and the amount of' 
used by each variable type. This allows you to i 
the amount of memory available for new items st tar 
programs and the amount used by old items that . m 
longer need. 


1. Press [2nd] [MEM] to display the MEMORY screen. 


eck RAM... 
Delete... 

3: Reset... 


2. Select Check RAM.. 


MEM FREE 

23754 

Real 

15 

List 

e 

Matrix 

0 

V-Uars 

240 

Pr9n 

14 

Pic 

0 

QDB 

0 


The number of bytes used by each variable type is 
shown on the right. 

To leave the Check RAM display: 

• To go to the Home screen, press [2nd] [QUIT]. 

• To return to the MEMORY screen, press [2nd] [MEM]. 


:e sting an 
ten 


You can delete I 
list, matrix. Y= f 
database from - 


1. Press [AC 

2. Select Delete 



4: Matrix. 
5 s Y-Uars. 
esPrgpt- 
74>Pic- 


3. Select the” 
select AIL- j 
appears 
used by each 

For example 
screen app*e^ 


DELETE!^ 
► Li 
Lz 


4. Use B and j 
by ► in the le: 
delete, and z 
immediaiely. 

You can contir. 
screen. To kav* 

• To go to the 

• To return to 

Note: SomesjaA 
Ans and stahf _: 
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Deleting Items from Memory 


RAM screen displays the total 
nemory and the amount of memory 
e type. This allows you to deter- nit 
ry available for new items such as 
►ount used by old items that you ns 


iisplay the MEMORY screen. 


s used by each variable type is 


RAM display: 

ae screen, press [2nd] [QUIT]. 

VEMORY screen, press [2nd] [MEM], 




You can delete the contents of any variable (real number, 
list, matrix, Y= function), program, picture, or graph 
database from memory to increase available memory. 


Deleting an 
Item 


1. Press [2nd] [MEM] to display the MEMORY screen. 

2. Select Delete.... 


JB.I. 

35List... 

4: Matrix... 
5 s Y-Uars... 
6:Rr9n... 
7+Fic... 


aaiiMi 


3. Select the type of item that you want to delete. (If you 
select All..., a list of all items is displayed.) A screen 
appears listing all variables of that type and the amount 
used by each. 

For example, if you select List..., the DELETEiList 
screen appears. 


DELETE:List 


► Li 

98 

Ls 

98 


4. Use 0 and 0 to position the cursor, which is indicated 
by ► in the left column, next to the item you want to 
delete, and press 1 ENTER 1 . The item is deleted 
immediately. 

You can continue to delete individual items from this 

screen. To leave the DELETE display: 

• To go to the Home screen, press [2nd] [QUIT]. 

• To return to the MEMORY screen, press [2nd] [MEM]. 

Note: Some system variables can’t be deleted; for example, 
Ans and statistical variables such RegEQ. 
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Resetting the TI-82 


:~apter 16: Communicatic 


Resetting 


Resetting the Ti-82 restores memory to the fectori 
settings, including deleting the contents of a I 
and programs and resetting ail system variables 
original settings. Because you can increase av= s 
memory by deleting individual items, you shot c 
need to reset the TI-82. 


1. Press [2nd] [MEM] to display the MEMORY screen 

2. Select Reset.... 


ZsReset 


Resetting memory 
erases all data 
and programs. 


3. Make the appropriate menu selection: 

• To go to the Home screen without resetting i 
select No. 

• To reset memory, select Yes. The Home screen id 
displayed with the message Mem cleared. 

Note: Reset resets the contrast to the factory setting. If 
the screen is blank, you need to adjust the display 
contrast. Press [2nd] and then press and hold 0 (to make 
the display darker) or 0 (to make the display lighter) 1. 
can press 1CLEAR1 to clear the message on the display. 


:>apter 

Icitents 


The TI-82 has a o 
another TI-82 o' i 
describes how to 


Getting Started: S 

TI-82 LINK- 

Selecting Items . 
Transmitting Item 
Receiving Items 
Backing Up Mem: 
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-82 restores memory to the factory 
ng deleting the contents of all variabfca 
resetting all system variables tc vm 
3ecause you can increase availa: 
t ng individual items, you should ra~ 5 'f 
* TI-82. 


Wl] to display the MEMORY screen. 




nemory 
1 data 
ams. 


opriate menu selection: 
r Home screen without resetting mem: r. 

mory, select Yes. The Home screen is 
rah the message Mem cleared. 

® the contrast to the factory setting. If 
k. you need to adjust the display 
1 and then press and hold (3 (to make 
or 3 (to make the display lighter). Yoi 
o clear the message on the display. 


Chapter 16: Communication Link 


The TI-82 has a port to let you communicate with 
another TI-82 or with a PC or Macintosh®. This chapter 
describes how to communicate with another TI-82. 


Chapter Getting Started: Sending Variables .. 16-2 

Contents TI-82 LINK ..... *.. 16-3 

Selecting Items. 16-4 

Transmitting Items .* ^ . 16-6 

Receiving Items .. 16-7 

Backing Up Memory .. 16-8 
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Getting Started: Sending Variables 


n-82 LINK 


Getting Started is a fast-paced introduction. Read the chapter for 

Create and store a variable and a random matrix and then transfer 
to another TI-82. 


2 . 


1. On the Home screen, press 5 GO 3 ISTOH 
1ALPHA1 Q [ENTER] . 


Press IMATRXI 0 6 (to select randM(). 
Press 3 □ 3 Q] fsT^l IMATRX1 1 (to select 
[A]) I ENTER I to store a random matrix into 
[A]. 


5^'3*Q 

1.6666bb£ “ 

randM<3 ? 3>+[fi] 

[ E9 “3 “91 
[4 -2 0] 

[-7 3 3 11 


3. Connect the calculators together with 
the cable. 

4. On the receiving unit, press [2nd] [LINK] 
0 to display the RECEIVE menu. Press 
1 (to select Receive). The message 
Waiting... is displayed. 


5. On the sending unit, press [2nd] [LINK] to 
display the SEND menu. Press 2 to select 
SelectAII- and display the SELECT 
screen with no items selected. 

6. Press 0 until the cursor is on the line 
with [A]. Press I ENTER I . The square dot 
indicates that [A] is selected to send. 

7. Press 0 until the cursor is on the line 
with Q. Press I ENTER I to select Q also. 


8. On the sending unit, press 0 to place the 
cursor on TRANSMIT. 

9. Press 1 (to select Transmit) and begin 
transmission. The items are transmitted 
and both units display the names and 
types of the transmitted variables. 



The TI-82 con- 
variables and or 
another TI-82 or 
TI-82 screens or 


-nking to 
another TI-82 


-nkingtoaPC 
or Macintosh 


Connecting the 
Cable 


Leaving a LINK 
Screen or Menu 


The software:: r 
is built into the I 

The cable to iirJk 

Note: You cwm 
other TI graphira 

An optional acce 
communicate wi 
special cable, ca 
compatible com| 
instruction boo fc 
Relations a: 1-80 

The TI 

edge of the caka 

1. Insert either■ 

2. Repeat wrr.: 
To leave LINK: 

• While transr 
to leave the S 

• After transcrj 
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les 


>n. Read the chapter for de:i s. 
matrix and then transfer the- - 


5^3->Q 

1.666666667 
randM<3>3)*[fi] 

[ E9 -3 -93 
[4 -2 0 3 

[-7 S 333 


SEND ia^<UJ3 
LHReceive 



TRANSMIT 

■Tfl] 

MRTRX 

Vi 

EQU 

Vs 

EQU 

Window 

l.'J INDW 

RclWindowZSTQ 

TblSet 

TABLE 


RERL 


Receiving... 

[R3 MRTRX 

► Q RERL 

Done 


TI-82 LINK 


The TI-82 communication capability lets you share 
variables and programs or entire memory backup with 
another TI-82 or with a personal computer. You can print 
TI-82 screens on a printer connected to a computer. 


Linking to The software for one TI-82 to communicate with another 

Another TI-82 is built into the TI-82. The instructions are in this chapter. 

The cable to link the calculators comes with the TI-82. 


Linking to a PC 
or Macintosh 


Connecting the 
Cable 


Note: You cannot transmit items between the TI-82 and 
other TI graphing calculators such as the TI-85. 

An optional accessory, TI-GRAPH LINK™, allows a TI-82 to 
communicate with a personal computer. To obtain the 
special cable, computer software (for either an IBM®- 
compatible computer or a Macintosh®), and the 
instruction booklet, contact Texas Instruments Consumer 
Relations at 1-800-842-2737 (1-800-TI-CARES). 

The TI-82 LINK port is located at the center of the bottom 
edge of the calculator. 

1. Insert either end of the cable into the port very firmly. 

2. Repeat with the other TI-82. 


Leaving a LINK 
Screen or Menu 


To leave LINK: 

• While transmitting, press [ON] to interrupt and then Quit 
to leave the ERROR screen. 


• After transmitting, press [2nd] [QUIT]. 
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Selecting Items 


What You Can 
Send 


You can send individual items (variables), all iter s 
memory backup from one TI-82 to another. To 1 
from the TI-82, you first select what you want to se-c. 
The transmission does not begin until you select f 
the TRANSMIT menu. 


You may transmit: 

Programs 
Graph databases 
Pictures 
Lists 
Matrices 
Y= functions 

Window settings (sent as a group) 
RcIWindow settings (sent as a group) 
Table settings (sent as a group) 

Real variables 


ecting Items 
tz Send 
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•tems (variables), all items, or i 
* TI-82 to another. To transnt 
select what you want to sene 
-ot begin until you select frac¬ 


as a group) 
?nt as a group) 
; a group) 


Selecting Items 
to Send 


1. Press HqU [LINK] to display the LINK SEND menu. 


_ RECEIUE 
_ electAll+... 
Select All-... 

3: Se 1 ectCurrent... 
4sBack Up... 


2. For convenience, you can display the individual items 
with all of them selected, none of them selected, or the 
ones from the last transmission selected. 


• SelectAII+ displays with all items selected. 

• SelectAII- displays with no items selected. 

• SelectCurrent reselects all currently selected items 
(page 16-6). 

The SELECT screen is displayed where you may 
continue to select or deselect individual items. Selected 
names are marked with a ■. 


S VfMl TRANSMIT 
■Vi EQU 

1 Vi EQU 

Vs EQU 

►Uindow WINDU 

RclWindowZSTO 
TblSet TABLE 

X_ REAL 


3. ► at the left of an item indicates the selection cursor. 
Use 0 and 0 to move the cursor. 

Press I ENTER I to reverse the selection status of the item 
where the cursor is located. 
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Transmitting Items 


deceiving Items 


Transmitting 

Items 


Transmitting 
Items to an 
Additional TI-82 


Error 

Conditions 


Once you have selected what to send and the recewms 
unit is ready, you can begin transmitting. For easy 
distribution of items to several TI-82 units, currer: -e rm 
remain selected in both the sending and receiving wnUfl 
is easy to transmit the items again. 


After you have selected the items you want to send. 
[►] to move the cursor to TRANSMIT and display the 
TRANSMIT menu. 


(SELECT JSaSHilin 

fim I psnsnit 

Be sure that the receiving unit is set to Receive 
(page 16-7). Press I enter I to select Transmit. 

The name and type of each item is displayed, one per _* . 
as the TI-82 tries to transmit it. After transmission is 
complete for all items, Done is displayed. Press 0 anc Z 
to scroll through the names. The Home screen is disph cA 

After sending or receiving data, you can repeat the same 
transmission to a different TI-82 from either the sendirr 
unit or the receiving unit without selecting what to ser. i 
The current items remain selected. 

Before you make another selection, simply connect the 
unit to another TI-82, select Receive on the new unit, ar: 
then press [2nd] [LINK] 3 (to select SelectCurrent...) 0 1 
(to select Transmit). 

A transmission error occurs after one or two seconds if: 

• There is not a cable attached to the sending unit 

• There is not a receiving unit attached to the cable. 

• The receiving unit is not in Receive mode. 

Note: If the cable is attached, push it in more firmly and 
try again. 

If the [ON] key is pressed to interrupt transmission, an 
ERROR screen is displayed. Select Exit to leave the 
ERROR screen. 


-eceiving Unit 


Duplicate Name 


Insufficient 
Memory in 
Receiving Unit 


Items are not tr 
If the receiving 
you have the o< 
to a new name. 


When you seled 
the busy indiai 
and the recervr 
items. 

The receiving us 
as it is accepted 
items, the mess; 
scroll througifl 
select Recei ve: 

To leave Recev 
Select Quit to le 

If an item of tha 
receiving uru: ± 

• To store the 
After the re¬ 
name thai is 
keyboard if 
Transmis&:« 

• To ovens rl:e 
Transmisswi 

• To skip ±-5 
select Omit 

• To leave Ret 

If the receiving 
receive the item 
Full menu. 

• To skip tins 
with the nex 

• To leave Rec 
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Receiving Items 


B'ected what to send and the rece :v 
can begin transmitting. For easy 
ms to several TI-82 units, current rtemi 
n both the sending and receiving urrt t 
it the items again. 


ected the items you want to send, pres 
■sor to TRANSMIT and display the 


!»lii 

-reiving unit is set to Receive 
to select Transmit. 

- of each item is displayed, one per lire, 
o transmit it. After transmission is 
rms. Done is displayed. Press 0 and 0 

r e names. The Home screen is display ei 

-reiving data, you can repeat the same 
iifferent TI-82 from either the sending 
' g unit without selecting what to send 
remain selected. 

mother selection, simply connect the 

- -L select Receive on the new unit, ar. c 
<. 3 (to select SelectCurrent...) 0 1 

0 - 

or occurs after one or two seconds if: 
able attached to the sending unit, 
eceiving unit attached to the cable, 
nit is not in Receive mode, 
s attached, push it in more firmly and 

E^ssed to interrupt transmission, an 
isplayed. Select Exit to leave the 


Items are not transmitted until the receiving unit is ready. 
If the receiving unit already has a variable with that name, 
you have the opportunity to overwrite it, skip it, or save it 
to a new name. 


Receiving Unit When you select Receive from the LINK RECEIVE menu, 
the busy indicator and the message Waiting... is displayed 
and the receiving unit is ready to receive transmitted 
items. 


The receiving unit displays the name and type of each item 
as it is accepted. After transmission is complete for all 
items, the message Done is displayed. Press 0 and 0 to 
scroll through the names. The unit is not in Receive mode; 
select Receive to receive new items. 


To leave Receive mode without receiving items, press fONl . 
Select Quit to leave the ERROR screen. 


Duplicate Name If an item of that name exists in the receiving unit, the 

receiving unit displays the DuplicateName menu. 

• To store the item to a different name, select Rename. 
After the Name= on the prompt line, enter a variable 
name that is not being used in the receiving unit (the 
keyboard is in ALPHA-LOCK). Press I ENTER I . 
Transmission resumes. 

• To overwrite the existing item, select Overwrite. 
Transmission resumes. 

• To skip this item (not copy it to the receiving unit), 
select Omit. Transmission resumes with the next item. 

• To leave Receive mode, select Quit. 


Insufficient If the receiving unit does not have sufficient memory to 
Memory in receive the item, the receiving unit displays the Memory 

Receiving Unit Full menu. 


• To skip this item, select Omit. Transmission resumes 
with the next item. 

• To leave Receive mode, select Quit. 
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Backing Up Memory 


-^pendix A: Tables 


Memory 

Backup 


Receiving Unit 


Backup transmits all items in memory to the recerrmj 
unit. 


To copy the exact contents of memory in the sending a he cendix 

to the memory of the receiving unit, put the other unit h. Portents 

Receive mode and select Backup from the LINK menu. 

• Select Transmit to begin transmission. 

• Warning: Backup overwrites the memory in the 
receiving unit and all information in the memory of re 1 
receiving unit is lost. If you do not want to do a ba cszm, ] 
select Quit to return to the LINK menu. 

As a safety check to prevent accidental loss of memory, 
when the receiving unit receives notice of a backup, the 
message WARNING Memory Backup is displayed. 

• To continue with the backup process, select Continue 
The transmission will begin. 

• To prevent the backup, select Quit. 

Note: If a transmission error occurs during a backup, the 
receiving unit is reset. 


This appendix 
you can use in es 
use on the Home 


Table of Funcooe 
Menu Map .... 
Table of Variables 
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Appendix A: Tables 


“is ail Items in memory to the receiving H This appendix provides a list of all TI-82 functions that 

you can use in expressions and instructions that you can 
use on the Home screen and in programs. 


Appendix Table of Functions and Instructions. A-2 

Contents Menu Map . A-22 

Table of Variables. A-28 

rt to begin transmission. 
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Table of Functions and Instructions 


Functions (F) return a value, list, or matrix and can be used in an 
expression; instructions ( 1 ) initiate an action. Some, but not all, ha .a 
arguments, t indicates that the instruction is available only in the 
program editor. 


abs value 

Returns absolute value 
of value. (F) 

[2nd] [ABS] 


abs list 

Returns absolute value 
of list elements. (F) 

[2nd! [ABS] 

i-C 

abs matrix 

Returns matrix of 
absolute values of 
matrix elements. (F) 

[2nd! [ABS] 


Addition: valueA+valueB 

Returns valueA plus 
valueB. (F) 

0 


Addition: value+list 

Returns list in which 
value is added to each 
list element. (F) 

0 

5-# 

Addition: listA+listB 

Returns listA elements 
plus listB elements. (F) 

0 


Addition: 

matrixA+matrixB 

Returns matrixA 
elements plus matrixB 
elements. (F) 

0 

10-11 

valueA and valueB 

Returns 1 if both valueA 
and valueB are & 0. (F) 

[2nd] [TEST] LOGIC 
(and) 

2-m 

augment (matrixA,matrixB) Returns matrixA 

augmented by matrixB. 

(F) 

IMATRXI MATH 
(augment) 

10-14 

AxesOff 

Sets axis FORMAT off. ( 1 ) 

11 WINDOW! FORMAT 
(AxesOff) 

3-H 

AxesOn 

Sets axis FORMAT on. ( 1 ) 

11 WINDOW! FORMAT 
(AxesOn) 

3-lfr 

Circl e(X,Y,radius) 

Draws a circle of center 
(X,Y) and radius. ( 1 ) 

[2nd! [DRAW] DRAW 
(Circle() 

8-5* 

ClrDraw 

Deletes all drawn 
elements from a graph 
or drawing. ( 1 ) 

[2nd] [DRAW] DRAW 
(ClrDraw) 

8-1? 


I'Home 


□rList listAJistB,. 


2 rTable 


I:nnected 


loordOff 


:oordOn 


:cs value 


:os list 


cos" 1 mte 


: 0 s " 1 ZisZ 


:osh mZwe 


cosh list 


cosh" 1 mZwe 


cosh" 1 ZZsZ 


Cube: value 3 


Cube: ZisZ 3 


Cube: matrix? 


Cube root: 3 V~ value 


Cube root: 3 y[list 
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tions 


tx and can be used in an 
t on. Some, but not all, have 
:n is available only in the 


te value 

[2nd] [ABS] 

*4 

revalue 

-(F) 

(2nd) [ABS] 

2-4 

of 

of 

B.(F) 

[2nd] [ABS] 

] 

LO-M 

plus 

0 

2-1 

rhich 
:o each 

1 

0 

2-1 

iements 
?nts. (F) 

0 

2-3 

A 

'\atrixB 

0 

10-10 

h valueA 

- 0- (F) 

[2nd] [TEST] LOGIC 
(and) 

2-:- 

A 

natrixB. 

IMATRXI MATH 
(augment) 

10-14 

AT off. (1) 

t IWINDOWI FORMAT 
(AxesOff) 

3-10 

AT on. (1) 

t IWINDOWI FORMAT 
(AxesOn) 

3-10 

)f center 

* (D 

[2nd] [DRAW] DRAW 
(Circlef) 

8-9 

m 

i graph 

[2nd] [DRAW] DRAW 
(ClrDraw) 

8-16 


ClrHome 

Clears the Home screen. 

(0 

t|PRGM| I/O 
(ClrHome) 

13-17 

ClrList listA,listB ,... 

Clears all values from 
listA, listB ,... (1) 

|STAT| EDIT 
(ClrList) 

12-12 

ClrTable 

Clears all values from 
table. (1) 

t|PRGM| I/O 
(ClrTable) 

13-17 

Connected 

Sets connected line 
graphing format. (1) 

t IM0DEI (Connected) 

1-11 

CoordOff 

Does not display cursor 
coordinate values. (1) 

t IWINDOWI FORMAT 
(CoordOff) 3-10 

CoordOn 

Displays cursor 
coordinate values. (1) 

t IWINDOWI FORMAT 
(CoordOn) 3-10 

cos value 

Returns cosine of value. 

(F) 

fcosl 

2-3 

cos list 

Returns cosine of list 
elements. (F) 

[cos] 

2-3 

cos -1 value 

Returns arccosine of 
value. (F) 

[2nd] [cos' 1 ] 

2-3 

cos" 1 list 

Returns arccosine of list [2nd] [cos -1 ] 
elements. (F) 

2-3 

cosh value 

Returns hyperbolic 
cosine of value. (F) 

|MATH| HYP (cosh) 

2-11 

cosh list 

Returns hyperbolic 
cosine of list elements. 

(F) 

|MATH| HYP (cosh) 

2-11 

cosh” 1 value 

Returns hyperbolic 
arccosine of value. (F) 

|MATH| HYP (cosh' 1 ) 

2-11 

cosh” 1 list 

Returns hyperbolic 
arccosine of list 
elements. (F) 

|MATH| HYP (cosh' 1 ) 

2-11 

Cube: value 3 

Returns cube of value. 

(F) 

|MATH| MATH ( 3 ) 

2-6 

Cube: list 3 

Returns cube of list 
elements. (F) 

[maThI MATH ( 3 ) 

2-6 

Cube: matrix? 

Returns matrix cubed. 

(i) 

[maThI MATH ( 3 ) 

10-11 

Cube root: 3 V value 

Returns cube root of 
value. (F) 

iMATHl MATH ( 3 V) 

2-6 

Cube root: 3 V~ list 

Returns cube root of list 
elements. (F) 

|MATH| MATH ( 3 V) 

2-6 
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Table of Functions and Instructions (Continued) 


CubicReg 

Fits data to cubic model 

using lists from SET UP 
CALCS. (1) 

|STAT| CALC 
(CubicReg) 


CubicReg Xlist,Ylist 

Fits Xlist and Ylist to 
cubic model. (1) 

|ST AT| CALC 
(CubicReg) 


CubicReg Xlist,YlistJFlist 

Fits Xlist and Ylist to 
cubic model with 
frequency (i) 

|ST AT| CALC 
(CubicReg) 


value* Dec 

Displays value as 
decimal. (1) 

|MATH| MATH (K)ec 


^►Dec 

Displays list as decimal. 

(1) 

|MATH| MATH (fr-Dec 


matrix* Dec 

Displays matrix as 
decimal. (1) 

|MATH| MATH >Dec 

-rip 1 

Degree 

Sets degree MODE. (1) 

t IMODEI (Degree) 


Degree notation: angle 0 

Interprets angle as 
degrees. (F) 

[2nd] [ANGLE] <°) 


DependAsk 

Sets table without 
dependent variables. (1) 

t |PRGM| [2nd] [TbISe: 
(DependAsk) 

DependAuto 

Sets table to generate 
dependent variables. (1) 

t |PRGM| [2nd] [TbISe! 
(DependAuto) 

det matrix 

Returns determinant of 
matrix. (F) 

IMATRXI MATH (det) 

10-01 

dim list 

Returns length of list. (F) [2nd] [LIST] OPS 

<dim) ll-i 


dim matrix 

Returns dimensions of 
matrix as a list. (F) 

IMATRXI MATH 
(dim) 10-11I 

r 

length-* dim listname 

Creates (if necessary) or 
redimensions list to 
length. (1) 

[2nd] [LIST] OPS 
(dim) 

if: 


{row,col}* dim 

matrixname 

Creates (if necessary) or 
redimensions matrix to 
row x col. (1) 

IMATRXI MATH 
(dim) 

1(HE 


Disp 

Displays Home screen. 

(i) 

t |PRGM| I/O (Disp) 

13-14 

Disp valueA,valueB ,... 

Displays valueA, valueB, 

... (1) 

t|PRGM| I/O (Disp) 

13-14 

DispGraph 

Displays graph. (1) 

t |PRGM| I/O 
(DispGraph) 13-1 


DispTable 

Displays table. (1) 

t|PRGM| I/O 
(DispTable) 13-1 



I ~ ision: valueA/valueB 

Re! 

by 

1 vision: list/value 

Re! 


div 

1 vision: value/list 

Re 


Us 

1 :vision: listA/listB 

Re 


dr* 


efe 

: nswer*DUS 

De 
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Dot 

Se 


foi 

DrawF expression 

Dr 


on 
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Dr 
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ox 


2T 

DS <(variable,value) 

Dt 

icommandA 

L 

-.commands 

TO 

empower 

Rc 


po 

e A list 

Re 


to 

Else 


See lf:Then:Else 


End 

Id 
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e 

Eng 

Se 


m: 

Equal: valueA=valueB 

R* 


PC 


w 

Equal: listA-listB 

R* 


el 


R. 


erf 


Equal: matrixA=matrixB R 

el 

■I 

as 
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ructions (Continued) 


) cubic model 
from SET UP 

) ST AT | CALC 
(CubicReg) 

nd Hist to 

[STATI CALC 

el (I) 

{CubicReg} 

rid Ylist to 

|STAT| CALC 

d with 

{CubicReg) 

r.isL (1) 

12-H 

due as 

\ 

|MATH| MATH (►Dec 

as decimal. 

|MATH| MATH >080, 

atrix as 

|MATH| MATH (►Dec 

2-t 

VfODE. (1) 

tlMODEl (Degree) 

tngle as 

[2nd] [ANGLE] (°) 

1 

2-0 


rithout t IPRGMl [2nd] [TbISet] 

variables. (I) (DependAsk) 


o generate f IPRGMl [2nd] [TbISet] 

• ariables. (I) (DependAuto) ' ~-~ 

erminant of IMATRXI MATH (det) 
_ 10-li 

rih of list. (F) [2nd] [LIST] OPS 
_(dim)_11-T 

-nsions of IMATRXI MATH 

(F) (dim) 10-12.1: 


necessary) or 
is list to 

[2nd] [LIST] OPS 
(dim) 

11-7 

necessary) or 
is matrix to 

IMATRXI MATH 
{dim) 

10-1? 

me screen. 

t [PRGM| I/O (Disp) 

13-14 

ueA, valueB , 

t |PRGM| I/O (Disp) 

13-14 

ph.(i) 

t |PRGM| I/O 
(DispGraph) 

13-15 

le. (1) 

t |PRGM| I/O 
{DispTable) 

13-15 


Division: valueA/valueB 

Returns valueA divided 
by valueB. (F) 

E 

2-3 

Division: list/value 

Returns list elements 
divided by value. (F) 

m 

2-3 

Division: value/list 

Returns value divided by |T] 
list elements. (F) 

2-3 

Division: UstA/listB 

Returns listA elements 
divided by listB 
elements. (F) 

m 

2-3 

answer* DMS 

Displays answer in DMS 
format. (1) 

[2nd] [ANGLE] (►DMS) 

2-14 

Dot 

Sets dot graphing 
format. (1) 

t|M0DE|(Dot) 

1-11 

DrawF expression 

Draws expression (in X) 
on current graph. (1) 

[2nd] [DRAW] DRAW 
(DrawF) 

8-7 

Drawl nv expression 

Draws inverse of 
expression (in X) on 
current Func MODE 
graph. (1) 

[2nd] [DRAW] DRAW 
(Drawlnv) 

8-7 

DS <(variable,value) 
icommandA 
:commands 

Decrements variable by 
1, skips commandA if 
variable<value. (1) 

t |PRGM| CTL 
(DS<() 

13-10 

empower 

Returns e raised to 
power. (F) 

[ 2 nd] [e x ] 

2-4 

e A list 

Returns a list of e raised 
to list elements. (F) 

[2nd] [e^] 

2-4 

Else 

Seclf:Then:Else 

End 

Indentifies end of While, 
For, Repeat, or If-Then- 
Else loop. (1) 

t |PRGM| CTL (End) 

13-9 

Eng 

Sets engineering display 
MODE. (1) 

t|M0DE|(Eng) 

1-10 

Equal: valueA-valueB 

Returns lif valueA = 
valueB. Returns 0 if 
valueA * valueB. (F) 

[2nd] [TEST] TEST 
(=> 

2-15 

Equal: listA^listB 

Returns 1 if every 
element of listA = listB. 
Returns 0 if any element 
of listA * listB. (F) 

[2nd] [TEST] TEST 
<=) 

2-15 

Equal: matrixA/matrixB 

Returns 1 if every 
element of matrixA - 
matrixB. Returns 0 if 
any element of matrixA 
* matrixB. (F) 

[2ndl [TEST] TEST 
<=> 

10-11 
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Table of Functions and Instructions (Continued) 


Exponent: vcdueEexponent 

Returns value times 10 
to the exponent. (F) 

[2nd] [EE] 


Exponent: listEexponent 

Returns list elements 
time 10 to the exponent. 

(F) 

[2nd] [EE] 


Exponent: 

matrixEexponent 

Returns matrix 
elements times 10 to the 
exponent. (F) 

[2nd] Tee! 


ExpReg 

Fits data to exponential 
model using lists from 
SET UP CALCS. (1) 

[sTatI CALC 
(ExpReg) 


ExpReg Xlist,Ylist 

Fits Xlist and Ylist to 
exponential model. (1) 

| ST AT [ CALC 
(ExpReg) 

turn 

ExpReg Xlist,Ylist,Flist 

Fits Xlist and Ylist to 
exponential model with 
frequency Flist.( 1) 

|STAT) CALC 
(ExpReg) 


Factorial: valuel 

Returns factorial of 
value (0<integer<69). (F) 

|MATH| PRB (!) 

- 

Factorial: listl 

Returns factorial of list 
elements. (F) 

|MATH| PRB (!) 


F\W(value,matriocname) 

Stores value to each 
element in matrixname. 

(1) 

IMATRXI MATH 
<Fill() 

10*2 

Fill [value,listname) 

Stores value to each 
element in listname. (1) 

[2nd] [LIST] OPS 
<Fill() 

11-fc 

Fi xn 

Sets fixed display MODE 
for n decimal places. (1) 

t |M0DE| (Fix) 

l-il 

Float 

Sets floating display 
MODE. (1) 

t [MODE) (Float) 

l-il 

iMax(expression,variable, 
lower,upper) 

Returns value of 
variable where 
maximum of expression 
occurs, between lower 
and upper. Tolerance is 
IE-5. (F) 

|MATH| MATH 
(fMax) 

2-6 

fMa x(expression,variable, 
lower,upper, tolerance) 

Returns value of 
variable where 
maximum of expression 
occurs, between lower 
and upper , with 
specified tolerance. (F) 

|MATH| MATH 
(fMax) 

2-6 


ill i n (expression,variable, 
lower,upper) 

Reuz 

varia 

minii 
occm 
and k 

1e-5- 

A? in (expression,variable, 
lower,upper,tolerance) 

Rera 

varic 

minir 

ooca 
and a 
spec 

1 nt (expression,variable, 
lower,upper) 

Rear 
of er 
respc 
bear 
upj# 

(F) 

‘nlnt (expression,variable, 
lower,upper,tolerance) 

Rem 
c ytex 
resp*: 
berw 
uppe 
trier 

FnOff 

Dese 

fane 

FnOff funcAJuncB,... 

Dese 

---• 

FnOn 

C-' 

otT-.tr* 

(0 

- n 0 n funcA JuncB,... 

Sele 

...{1 


For (variable,begin,end) 
:<commands ... :End 


men 

fror 


?ox(variable, begin,end, 
increment) 

:commands... :End 

Exa 

thro 

incr 

froc 

unu 

f Part value 

Rea 


of n 

fPart list 

Rea 


ofe 
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tructions (Continued) 


latue times 10 
yjjient. (F) 

[2nd] [EE] 

1-7 

ist elements 
o the ezcponent. 

[2nd] [EE] 

1-7 

matrix 

; times 10 to the 

r (F) 

[2nd] [EE] 

1-7 

. to exponential 
dns lists from 

:alcs. (i) 

|STAT] CALC 
(ExpReg) 

12-16 

* and 17 ist to 
trial model. (1) 

|STAT| CALC 
(ExpReg) 

12-16 

: arid Yiist to 
itial model with 
7 Flist.( 1) 

Istat] CALC 

(ExpReg) 

12-16 

factorial of 
<integer<69). (F) 

[MATH] PRB (!) 

2-12 

factorial of list 

s-(F) 

iMATHl PRB (!) 

2-12 

xii ue to each 
: in matrixname. 

|MATRX] MATH 

(Fill() 

10-13 

:alue to each 
t in listname. (1) 

[2nd] [LIST] OPS 
(Fill() 

11-S 

ed display MODE 
rcimal places. (1) 

t IMODE] (Fix) 

1-10 

■ating display 

(0 

t iMODEl (Float) 

1-10 

s value of IMATH] MATH 

le where (fMax) 

xn of expression 
. between lower 
tper. Tolerance is 

F) 

2-6 

is value of 
where 

|MAfH] MATH 
(fMax) 



im of expression 
between lower 
;>er, with 
rd tolerance. (F) 


2-6 


fMin (expression,variable, 
lower,upper) 

Returns value of 

variable where 
minimum of expression 
occurs, between lower 
and upper. Tolerance is 
IE-5. (F) 

IMATH! MATH 

(fMin() 

2-6 

iWm(expression,variable, 
lower,upper,tolerance) 

Returns value of 

variable where 
minimum of expression 
occurs, between lower 
and upper, with 
specified tolerance. (F) 

IMATHl MATH 

(fMin) 

2-6 

fnlnt (expression,variable, 
lower,upper) 

Returns function integral IMATH] MATH 

of expression with (f n 1 nt() 

respect to variable , 
between lower and 
upper. Tolerance is 1e-5. 

(F) 

2-7 

fnlnt (expression,variable, 
lower,upper,tolerance) 

Returns function integral |MATHl MATH 

of expression with (fnlnt() 

respect to variable , 
between lower and 
upper , with specified 
tolerance. (F) 

2-7 

FnOff 

Deselects all Y= 

functions. (1) 

[2nd! [Y-VARS] 

ON/OFF (FnOff) 

3-7 

F n Of f June A JuncB ,... 

Deselects funcA, funcB, 

... 0) 

[2nd] [Y-VARS] 
ON/OFF (FnOff) 

3-7 

FnOn 

Selects all Y= functions. 

(1) 

(2nd] [Y-VARS] 
ON/OFF (FnOn) 

3-7 

FnOn funcAJuncB ,... 

Selects funcA, funcB, 

... 0) 

[2nd] [Y-VARS] 
ON/OFF (FnOn) 

3-7 

For (variable,begin,end) 

:• commands ... :End 

Executes commands 

through End, 
incrementing variable 
from begin by 1 until 
variable>end. (1) 

t iPRGMl CTL (For() 

13-8 

For (variable,begin,end, 
increment) 

•.commands .. . :End 

Executes commands t iPRGMj CTL (For() 

through End, 

incrementing variable 

from begin by increment 

until variable>end. (1) 

13-8 

fPart value 

Returns fractional part 

of value. (F) 

[MATH] NUM (fPart) 

2-9 

fPart list 

Returns fractional part 

of each list element. (F) 

IMATHl NUM (fPart) 

2-9 
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Table of Functions and Instructions (Continued) 


fPart matrix 

Returns fractional part 
of each matrix element. 

(F) 

|MATH| NUM (fPar 


value* Frac 

Displays value as most 
simplified fraction. (1) 

|MATH| MATH ►F 


list*Fxac 

Displays list elements as 
most simplified 
fractions. (1) 

|MATH| MATH (M=ae» 

matrix* Frac 

Displays matrix 
elements as most 
simplified fractions. (1) 

|MATH| MATH (►F-a: 


FullScreen 

Sets display MODE to 
show full screen. (1) 

t |M0DE| (FullScreer 


Func 

Sets function graphing 
MODE. (1) 

t |M0DE|(Func) 


Get (variable) 

Gets contents of 
variable from external 
device and stores in 
variable. (1) 

+ |PRGM| I/O (Get() 

i3-r 

getKey 

Returns value of last 
keystroke. (F) 

t|PRGM| I/O 
(getKey) 

Goto label 

Transfers control to 
label. (1) 

t |PRGM| CTL 
(Goto) 13-4 

Greater than: 
valueA>valueB 

Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB. (F) 

[2nd] [TEST] TEST 
<>) 

2-E 

Greater than: 
listA>listB 

Returns 1 if listA 
element > listB element. 
Otherwise returns 0. (F) 

(2nd] [TEST] TEST 
<>> 

2-lr 

Greater than or equal: 
valueA>valueB 

Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB. (F) 

[2nd] [TEST] TEST 

fe) 

2-15 

Greater than or equal: 
listA>listB 

Returns 1 if listA 
element > listB element. 
Otherwise returns 0. (F) 

[2nd] [TEST] TEST 
<*> 

2-15 

GridOff 

Sets grid FORMAT off. (1) 

t IWINDOWl FORMAT 
(GridOff) 

3-10 

GridOn 

Sets grid FORMAT on. (1) 

t IWINDOWl FORMAT 
(GridOn) 

3-10 

Horizontal Y 

Draws horizontal line at 

r.(0 

[2nd] [DRAW] DRAW 
(Horizontal) 

8-6 

identity dim 

Returns identity matrix 
dim x dim. (F) 

IMATRXI MATH 
(identity) 10-13 


f xi nditiomcommandA 
! :commands 

If cc 

skips co 

f condition 

Execute 

Then:commands:End 

from TT 
condit * 

f yjndition 

Ezecau 

Then -.commands 

from IT 

E\se:commands:Er\6 

condit* 
from El 
condi:: 

irdpntAsk 

Sets tai 
indeper 

rdpntAuto 

Sets tar 
indepet 

nput 

Display 

nput variable 

Promp 
store xc 

nput "string",variable 

Disp»la/ 

stores t 
rariatk 

int value 

Return 

(F) 

int list 

Renun 

el«ner 

int matrix 

Return 
integei 
of mat 

Inverse: valued 

Return 

value* 

Inverse: list^ 

Return 

elemes 

Inverse: matrix " 1 

Returr 

(F) 

iPart value 

Returr 

value. 

iPart list 

Renin 

listek 

iPart matrix 

Retun 

intege 

eleme 

IS >(variable,value) 

Increr 

icommandA 

l,slc: 

:commands 

varia 
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JCtionS (Continued) 


nonaipart 
r iz element. 

(MATH| NUM <fPar 

Uhll 

ue as most 
action. (1) 

|MATH| MATH (►Frac 

H 

elements as |MATH| MATH (►Frac, 
ied 

1M 

trix 

most 

actions. (1) 

|MATH| MATH (►Frac 

M 

MODE to 
een. (1) 

t|M0DE| (FullScreen) 

i-:; 

i graphing 

t |M0DE|(Func> 

I'll 

sof 

n external 
ores in 

t |PRGM| I/O (Get(> 

13*17 

e of last 

t |PRGM| I/O 

(getKey) 13-1 f 

itrol to 

t |PRGM| CTL 
(Goto) 13-1 : 

alueA > 
msOif 
ieB. (F) 

[2nd] [TEST] TEST 
<>> 

2-1 r 

istA 

tB element, 
turns 0. (F) 

[2nd] [TEST] TEST 
<>) 

2-15 

alueA > 
ms 0 if 
ieB. (F) 

[2nd] [TEST] TEST 
<^> 

2-15 

E stA 

B element, 
rims 0. (F) 

[2nd] [TEST] TEST 
<£> 

2-15 

iti 

o 

i 

t [WiNDOWI FORMAT 
(GridOff) 3-10 

.MAT on. (1) 

11 WINDOWI FORMAT 
(GridOn) 3-10 

ntal line at 

[2nd] [DRAW] DRAW 
(Horizontal) 8-5 

:tt matrix 

Imatrxi math 

(identity) 10-13 


if conditiomcommandA 
:commands 

If condition = 0 (false), 
skips commandA. (1) 

t |PRGM| CTL (If) 

13-7 

if condition 
:Then:commands:En6 

Executes commands 
from Then to End if 
condition = 1 (true). (1) 

t|PRGM| CTL (Then) 

> 

13-8 

if condition 
:Then '.commands 
: Else: commands: End 

Executes commands 
from Then to Else if 
condition = 1 (true); 
from Else to End if 
condition = 0 (false). (1) 

t|PRGM| CTL (Else) 

13-8 

IndpntAsk 

Sets table without 
independent values. (1) 

t [PRGM] [2nd] [TbISet] 
(IndpntAsk) 7-5 

IndpntAuto 

Sets table to generate 
independent values. (1) 

t |PRGM| [2nd] [TbISet] 
(IndpntAuto) 7-5 

input 

Displays graph. (1) 

t|PRGM| I/O (Input) 

13-13 

Input variable 

Prompts for value to 
store to variable. (1) 

t|PRGM| I/O (Input) 

13-13 

Input "string",variable 

Displays string and 
stores entered value to 
variable. (1) 

t |PRGM| I/O (Input) 

13-13 

int value 

Returns integer > value. 

(F) 

|MATH| NUM (int) 

2-10 

int list 

Returns integer > list 
element. (F) 

|MATH| NUM (int) 

2-10 

int matrix 

Returns matrix of 
integers > each element 
of matrix. (F) 

[MATH) NUM (int) 

10-11 

Inverse: valued 

Returns 1 divided by 
value. (F) 

E3 

2-3 

Inverse: list ~ 1 

Returns 1 divided by list 
elements. (F) 

E3 

2-3 

Inverse: matrix " 1 

Returns matrix inverted. 

(F) 

[B 

10-11 

iPart value 

Returns integer part of 
value. (F) 

|MATH| NUM (iPart) 

2-9 

iPart list 

Returns integer part of 
list element. (F) 

|MATH| NUM (iPart) 

2-9 

iPart matrix 

Returns matrix of 
integer part of each 
element of matrix. (F) 

|MATH| NUM (iPart) 

10-11 

IS >(variable,value) 
icommandA 
:commands 

Increments variable by 

1, skips commandA if 
variable>value. (1) 

t|PRGM| CTL (IS>() 

13-10 
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Table of Functions and Instructions (Continued) 


LabelOff 

Sets axis label FORMAT 

t IWIN00WI FORM* 



off. (1) 

(LabelOff) 

Mil 

LabelOn 

Sets axis label FORMAT 

t IWINDOWI FORM* 



on. (1) 

(LabelOn) 


Lbl label 

Assigns label to the 
command. (1) 

t |PRGM| CTL ^ 


Less than: valueA<valueB 

Returns 1 if valueA < 

[2nd] [TEST] TES~ 



valueB. Returns 0 if 

<<> 



valueA > valueB . (F) 


. ,r 

Less than: UstA<listB 

Returns 1 if listA 

[2nd] [TEST] TEST 



element < listB element; 
otherwise returns 0. (F) 

(<> 


Less than or equal: 

Returns 1 if valueA < 

[2nd] [TEST] TEST 


valueA<valueB 

valueB. Returns 0 if 
valueA > valueB. (F) 

<£> 


Less than or equal: 

Returns 1 if listA 

[2nd] [TEST] TEST 


listA<listB 

element < listB element. 
Otherwise returns 0. (F) 

<s> 

. 

Lin e(Xi,Yi^ 2 ,Y 2 ) 

Draws line from ( Xi,Yi ) 

[aid] [DRAW] DRAW 


to (X2,Y2). (1) 

(Line) 


L\ne{Xi,YiJC2,Y2,0) 

Erases line from ( Xi,Yi ) 

[2nd] [DRAW] DRAW 


to (X2,Y2). (1) 

(Line) 


LinReg(a+bx) 

Fits data to linear model 

I 

o 

> 

o 


LinReg(ax+b) 

using lists from SET UP 

(LinReg(a+bx)) 

12-* 


CALCS. (1) 

(LinReg(ax+b)) 

12-3§ 

LinReg(a+bx) Xlist,Ylist 

Fits Xlist and Ylist to 

| ST AT | CALC 


LinReg(ax+b) Xlist,Ylist 

linear model. (1) 

(LinReg(a+bx)) 

[sTat[ calc 

1 2-1$ 



(LinReg(ax+b)) 

12-Bf 

LinReg(a+bx) Xlist,Ylist, 

Fits Xlist and Ylist to 

|STAT| CALC 


Flist 

linear model with 

(LinReg(a+bx)) 

12-If 

LinReg(ax+b) Xlist,Ylist, 

frequency Flist. (1) 

[sTat] CALC 


Flist 


(LinReg(ax+b)) 

12-lf 

In value 

Returns natural 
logarithm of value. (F) 

[LN] 


In list 

Returns natural 
logarithm of list 
elements. (F) 

[LN] 

2-4 

LnReg 

Fits data to logarithmic 

|STAT| CALC 



model using lists from 
SET UP CALCS. (1) 

(LnReg) 

12-16 

LnReg Xlist,Ylist 

Fits Xlist and Ylist to 

| ST AT | CALC 



logarithmic model. (1) 

(LnReg) 

12-16 


~-Reg Xlist, Ylist JFlist 

Fits XI i 
logantr 
frequerj 

eg value 

Returns 
value ( 

eg list 

Return 

elemen 

-£x(valueA,valueB) 

Return: 
and w*fl 

~\ax(list) 

Return 
in list- 1 

ma x(listA,listB) 

Return 
largo'-: 
el ernes: 
listB. (1 

-lean (list) 

Return 

(F) 

-lean (list,Flist) 

Retuns 

withfr 

Med-Med 

Fits da 

medial 
from S 

Med-Med Xlist,Ylist 

Fits a: 
med-i: 
(1) 

Med-Med Xlist, Ylist,Flist 

Fits A; 
median 
with f: 

median (list) 

Returr 

list. (F 

me6\an(list,Flist) 

Retun 

list'll 

(F) 

Menu title" "text",label, 

" text" ,i label ,...) 

Secsu 

to 7 IT 

min (valueA,valueB) 

Retun 

value. 

n\‘m(list) 

Retun 

eleme 

min (listA,listB) 

Retun 
each] 
listA j 
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StructiOPIS (Continued) 


s label FORMAT 

t IWINDOWl FOR'/- 


(LabelOff) 

MB 

s label FORMAT 

t IWINDOWl FOR'.'- - 


(LabelOn) 

5~» 

label to the 

tlPRGMI CTL (Lb 


vi CO 



1 if valueA < 

[2nd] [TEST] TEST 


Remms 0 if 

<<> 


i valueB. (F) 



1 if listA 

[2nd] [TEST] TEST 


< listB element; 

<<> 


Je returns 0. (F) 


2-Ji 

1 if valu eA < 

f2iid] [TEST] TEST 


Renims 0 if 

(<) 


> vahieB. (F) 


2-m 

1 if listA 

[2ndl [TEST] TEST 


< listB element. 

<s> 


se returns 0. (F) 


2-55 

ne from ( Xi,Yi ) 

[2nd! [DRAW] DRAW 

(1) 

(Line) 

S-4 

ne from (Xi ,Yi) 

Hid] [DRAW] DRAW 

> (0 

(Line) 

Sr4 

to linear model 

[STAT | CALC 


5 from SET UP 

(LinReg(a+bx)) 

12-11 

[1) 

(LinReg(ax+b)) 

12-H 

' and Ylist to 

|STAT| CALC 


>deL (1) 

(LinReg(a+bx)) 

12-1! 


[sTaTI calc 



(LinReg(ax+b)) 

12-lt 

and Ylist to 

| STAT| CALC 


xlel with 

(LinReg(a+bx)) 

12-15 

f Flist. (1) 

fSTATl CALC 



(LinReg(ax+b)) 

12-16 

laiural 

DU 


i of value. (F) 


2-4 

Laoiral 

ES 


t of list 



■(F) 


2-4 

to logarithmic 

[STAT| CALC 


rig lists from 

(LnReg) 


:alcs. (1) 


12-16 

and Ylist to 

fSTAT[ CALC 


ic model. (1) 

<LnReg) 

12-16 


LnReg Xlist,Ylist^list 

Fits Xlist and Ylist to 
logarithmic model with 
frequency Flist. (1) 

1 STATI CALC 
(LnReg) 

12-16 

log value 

Returns logarithm of 
value. (F) 

[log] 

2-4 

log list 

Returns logarithm of list 
elements. (F) 

[log] 

2-4 

ma x(valueA,valueB) 

Returns larger of valueA 
and valueB. (F) 

[MATH] NUM (max) 

2-10 

n\ax(list) 

Returns largest element 
in list. (F) 

[2nd] [LIST] MATH 
(max) 

11-9 

ma x(listA,listB) 

Returns a list of the 
larger of each pair of 
elements in listA and 
listB. (F) 

[2nd] [LIST] MATH 
(max) 

11-9 

n\ean(list) 

Returns the mean of list. 

(F) 

[2nd] [LIST] MATH 
(mean) 

11-9 

mean(list,Flist) 

Returns the mean of list 
with frequency Flist. (F) 

[2nd] [LIST] MATH 
(mean) 

11-9 

Med-Med 

Fits data to median- 
median model using lists 
from SET UP CALCS. (1) 

| STAT| CALC 
(Med-Med) 

12-15 

Med-Med Xlist,Ylist 

Fits Xlist and Ylist to 
median-median model. 

(1) 

| ST AT | CALC 
(Med-Med) 

12-15 

Med-Med Xlist, Ylist,Flist 

Fits Xlist and Ylist to 
median-median model 
with frequency Flist. (1) 

| STAT| CALC 
(Med-Med) 

12-15 

median(^sZ) 

Returns the median of 
list. (F) 

[2nd] [LIST] MATH 
(median) 

11-9 

me6\an(list,Flist) 

Returns the median of 
list with frequency Flist. 

(F) 

[2nd] [LIST] MATH 
(median) 

11-9 

Menu ("title","text 11 ,label, 
"text 11 ,label ,...) 

Sets up branches for up 
to 7 menu items. (1) 

t|PRGM| CTL 
(Menu) 

13-11 

min (valueA,valueB) 

Returns smaller of 
valueA and valueB. (F) 

|MATH| NUM (min) 

2-10 

minyzsO 

Returns smallest 
element in list. (F) 

[2nd] [LIST] MATH 
(min) 

11-9 

n\\n(listA,listB) 

Returns list of smaller of [2nd] [LIST] MATH 
each pair of elements in (min) 
listA and listB. (F) 

11-9 
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Table of Functions and Instructions (continued) 


Minute notation: Interprets angle as 

degrees'minutes'seconds' degrees , minutes , and 
seconds. (F) 

[2nd] [ANGLE] (') 

3-fll 

Multiplication: 

valueA*valueB 

Returns valueA times 
valueB. (F) 

0 

- 

Multiplication: 

valueHist 

Returns value times 
each list element. (F) 

0 


Multiplication: 

list*value 

Returns each list 
element times value. (F) 

0 

M 

Multiplication: 

listAHistB 

Returns listA elements 
times listB elements. (F) 

0 


Multiplication: 

value*matrix 

Returns value times 
matrix elements. (F) 

0 

1049 

Multiplication: 

matrixA*matrixB 

Returns matrixA times 
matrixB. (F) 

0 

10-19 

items nCr number 

Returns combinations of IMATHI PRB (nCr) 
items (integer>0) taken 
number (integer>0) at a 
time. (F) 

2-E: 

nDeri m (expression, 
variable,value) 

Returns approximate 
numerical derivative of 
expression with respect 
to variable at value. £ is 

1e-3. (F) 

|MATH| MATH (nDeriv) 

2-~ 

nDeri ^(expression, 
variable,valuer) 

Returns approximate 
numerical derivative of 
expression with respect 
to variable at value , with 
specified £. (F) 

|MATH| MATH (nDeriv) 

2-” 

Negation: - value 

Returns negative of 
value. (F) 

e 

2-4 

Negation: - list 

Returns list with each 
element negated. (F) 

m 

2-4 

Negation: -matrix 

Returns matrix with 
each element negated. 

(F) 

e 

10-10 


Normal 

1. 

not value 

F 


(1 

Not equal: valueA^valueB r 


c 


f 

Not equal: UstAHistB 

I 


€ 


( 

Not equal: 

I 

matrixA^matrixB 

€ 


€ 


I 


items nPr number 


i 

i 


1-Var Stats 


1-Var Stats Xlist 


1 -Var Stats Xlist^Flist 


valueA or valueB 


Output(line,column, H tex:') 


Output (line,column,valuz) 


A-12 Tables 







































Ctions (Continued) 


gieas 
utes, and 

UndJ [ANGLE] <') 

2-13 

times 

0 

2-3 

? dmes 
lent. (F) 

0 

2-3 

list 

$ value. (F) 

0 

2-3 

elements 
ements. (F) 

0 

2-3 

? times 
k nts. (F) 

0 

10-10 

ixA times 

0 

10-10 

r ations of |MATH| PRB <nCr) 
r>0) taken 
ger>0) at a 

2-12 

>ximate 
fvanve of 
ith respect 
value, e is 

[MATH| MATH (nDeriv) 



2-7 

>ximate 
ivative of 

fMATH| MATH (nDeriv) 

xh respect 
value, with 

) 


2-7 

ive of 

e 

2-4 

ith each 

ecL(F) 

e 

2-4 

Lr with 
negated. 

e 

10-10 


Normal 

Sets normal display 
MODE. (1) 

t|M0DE| (Normal) 

1-10 

not value 

Returns 0 if value is * 0. 

(F) 

[2nd] [TEST] LOGIC 
(not) 

2-16 

Not equal: valueA^valueB 

Returns 1 if valueA * 
valueB. Returns 0 if 
valueA = valueB. (F) 

[2nd] [TEST] TEST 
<*) 

2-15 

Not equal: listA^listB 

Returns 1 if listA 
element ^ listB element. 
Otherwise, returns 0. (F) 

[2nd] [TEST] TEST 
<*> 

2-15 

Not equal: 
matrixA^matrixB 

Returns 1 if matrixA 
element ± matrixB 
element. Otherwise, 
returns 0. (F) 

[2nd! [TEST] TEST 
<*> 

10-11 

items nPr number 

Returns nermutations of I MATH 1 PRB (nPr) 
items (0<integer) taken 
number (0<integer) at a 
time. (F) 

2-12 

1-Var Stats 

Performs one-variable 
analysis using lists from 
SET UP CALCS. (1) 

j ST AT | CALC 
(1-Var Stats) 

12-14 

1-Var Stats Xlist 

Performs one-variable 
analysis using Xlist and 
a frequency of 1. (1) 

| ST AT | CALC 
(1-Var Stats) 

12-14 

1-Var Stats Xlist Jlist 

Performs one-variable 
analysis using Xlist and 
frequencies from Ylist. 

(i) 

| ST AT | CALC 
(1-Var Stats) 

12-14 

valueA or valueB 

Returns 1 if valueA or 
valueB is ^ 0. (F) 

[2nd] [TEST] LOGIC 
(or) 

2-16 

Output (line,column,"text") Displays text beginning 

at specified line and 
column. (1) 

t |PRGM| I/O (Output) 

13-15 

0\A[i\A(line,column,value) Displays value beginning + |PRGM| I/O (Output) 

at specified line and 

column. (1) 13-15 
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Table of Functions and Instructions (Continued) 


Par 

Sets parametric graphing +1 MODE K Par) 

MODE. (1) 


Pause 

Suspends program 
execution until 1 ENTER 1 is 
pressed. (1) 

t|PRGM| CTL 
(Pause) 


Pause value 

Displays value, suspends 
program execution until 

I ENTER 1 is pressed. (1) 

t |PRGM| CTL 
(Pause) 


P\o\#(typeyXlist,Ylist, 
mark) 

Defines Plot# (1-3) of 
type Scatter or xyList 

for Xlist and Ylist using 
mark. (1) 

t [Ml [STAT PLO - ; 
<Plom(> 

7 

P\o\#(typeyXlist,Flist) 

Defines Plot# (1-3) of 
type Histogram or 
Boxplot for Xlist with 
frequency Flist. (1) 

t [2nd] [STAT PLOT! 
(PlotraQ 

c-a 

PlotsOff 

Deselects all stat plots. 

(1) 

t [2nd] [STAT PLOT] 
(PlotsOff) 

ii -l: 

PlotsOff plot#,plot#,... 

Deselects stat Plotl, 
Plot2, or Plot3. (1) 

t [2nd] [STAT PLOT] 
(PlotsOff) 


PlotsOn 

Selects all stat plots. (1) 

t [2nd] [STAT PLOT] 
(PlotsOn) 

12 -r: 

PlotsO n plot#,plot#,... 

Selects stat Plotl, Plot2, 
or Plot3. (1) 

t [M] [STAT PLOT] 
(PlotsOn) 

12-i: 

Pol 

Sets polar graphing 

MODE. (1) 

t |M0DE| (Pol) 

1-11 

PolarGC 

Sets polar graphing 
coordinates. (1) 

t IWINDOWI FORMAT 
(PolarGC) S-I! 

Power of ten: 1 0*value 

Returns 10 raised to 
value power. (F) 

[2nd] [10*] 

2-4 

Power of ten: 10 *list 

Returns list of 10 raised 
to list power. (F) 

a 

o 

h 

i—i 

2-4 

Powers: value*power 

Returns value raised to 
power. (F) 

□ 

2-3 

Powers: list*power 

Returns list elements 
raised to power. (F) 

□ 

2-3 

Powers: value*list 

Returns value raised to 
list elements. (F) 

0 

2-3 

Powers: matrix*power 

Returns matrix 
elements raised to 
power. (F) 

0 

10-11 

prgm name 

Executes program 
name. (1) 

|PRGM| CTRL (prgm) 

13-11 

PrlntScreen 

Sends current display to 
printer. (1) 

t |PRGM| I/O 
(PrintScreen) 

13-17 


A-14 Tables 


orod list 

Return 

eleme: 

Prompt varA,varB ,... 

Proiri 
varA. ' 

P»Rx(R,0) 

Returr 

coortr 

P^Ry(l?,0) 

Returr 

coonf 

Pt-Change(Z,T) 

Chans 

(D 

pt-ott(x,y) 

Eraser 

Pt-On(X,F) 

Draws 

PwrReg 

Fitsds 

using' 

CALC 

PwrReg Xlist,Ylist 

Fits A 
powa 

PwrReg Xlist,Ylist^list 

Fits A 
powa 
fineqoc 

Pxl-Chang e(row,column) 

Chans 
coium 
0 <coii 

Pxl-Off (row,column) 

Eras- 
coimm 
0 <coh 

Pxl-On (row,column) 

Draw 
coimm 
0 <CCii 

pxl-T est (row,column) 

Retur 

(ror. 
it isa 
0 <coh 

QuadReg 

Fitsd 

mode 

SET' 

QuadReg Xlist,Ylist 

Fits J 
quads 

QuadReg Xlist,YlistyFlist 

Fits 3 
quad: 
freqo 






























































StructionS (Continued) 


aroeoic graphing t |M0DE| <Par> 

D 

1-11 

is program 

XK Until ENTER 1 is 

fl) 

t|PRGM| CTL 
(Pause) 

13-:: 

i value, suspends 
i execution until 
pressed. (1) 

t |PRGM| CTL 
(Pause) 

i3-i : 

Pk>t= (1-3) of 
stter or xyList 

and Ylist using 

t [2nd] [STAT PLOT] 
(PlotftQ 

12-2*: 

Piot= (1-3) of 
tog ram or 
for Xlist with 

7 Flist. (1) 

t [2nd] [STAT PLOT] 

(piom(> 

12-20 

ls all stat plots. 

t [2nd] [STAT PLOT] 
(PlotsOff) 

12-21 

s stat Plotl, 

- P1ot3. (1) 

t [2nd] [STAT PLOT] 
{PlotsOff) 

12-21 

Li stat plots. (1) 

t [2nd] [STAT PLOT] 
(PlotsOn) 

12-21 

•tar Plotl, Plot2, 
(1) 

t [2nd] [STAT PLOT] 
(PlotsOn) 

12-21 

ar graphing 

D 

t |M0DE| (Pol) 

1-11 

ir graphing 

ues. (1) 

t IWINDOWl FORMAT 
(PolarGC) 3-10 

10 raised to 

wer. (F) 

[2nd] [10*] 

2-4 

list of 10 raised 

>wer. (F) 

I 

O 

2-4 

value raised to 

F) 

□ 

2-3 

list elements 
power. (F) 

□ 

2-3 

value raised to 
ents. (F) 

0 

2-3 

matrix 
j raised to 

F) 

0 

10-11 

> program 

1 

IPRGMI CTRL (pram) 

13-11 

.rrent display to 

1) 

t |PRGM| I/O 
(PrintScreen) 

13-17 


prod list 

Returns product of list 
elements. (F) 

[2nd] [LIST] MATH 
(prod) 

11-10 

Prompt varA,varB ,... 

Prompts for value for 
varA, then varB, etc. (1) 

t |PRGM| I/O 
(Prompt) 

13-15 

P^R x(R,Q) 

Returns X, given polar 
coordinates R and 0. (F) 

[2nd] [ANGLE] 
(P^Rx() 

2-14 

P^Ry (R,0) 

Returns Y, given polar 
coordinates R and 0. (F) 

[2nd] [ANGLE] 
<P^Ry() 

2-14 

Pt-Change(Z,F) 

Changes point at (X,Y). 

(1) 

[2nd] [DRAW] POINTS 
(Pt-Change() 8-12 

Pt-Off(Z,F) 

Erases point at (X,Y). (1) 

f2ndl [DRAW] POINTS 
(Pt-Off() 8-12 

Pt-On(Z,y) 

Draws point at (X,Y). (1) 

[2nd] [DRAW] POINTS 
(Pt-On() 8-12 

PwrReg 

Fits data to power model 1 STAT 1 CALC 
using lists from SET UP (PwrReg) 

CALCS. (1) 

12-16 

PwrReg ^s£,FZzs£ 

Fits Xlist and Ylist to 
power model. (1) 

| ST AT | CALC 
(PwrReg) 

12-16 

PwrReg Xlist,Ylist^list 

Fits Xlist and Ylist to 
power model with 
frequency Flist (1) 

| ST AT | CALC 
(PwrReg) 

12-16 

Pxl-Chang e(row,column) 

Changes pixel at (row, 
column ); 0<row<62 and 
0<column<94. (1) 

[2nd] [DRAW] POINTS 
(Pxl-Change() 

8-13 

Pxl-Off (row,column) 

Erases pixel at (row, 
column ); Q<row<62 and 
0<column<94:. (1) 

[2nd] [DRAW] POINTS 
(Pxl-Off() 

8-13 

Pxl-On (row,column) 

Draws pixel at (row, 
column)', 0<row<62 and 
9<column<94:. (1) 

[2nd] [DRAW] POINTS 
(Pxl-On() 

8-13 

pxl-Test (row,column) 

Returns 1 if pixel 
(row, column) is on, 0 if 
it is off; 0<row<62 and 
0<cofamw<94. (F) 

[2nd] [DRAW] POINTS 
(pxl-Test() 

8-13 

QuadReg 

Fits data to quadratic 
model using lists from 
SET UP CALCS. (1) 

| ST AT [ CALC 
(QuadReg) 

12-15 

Quad Reg Xlist,Ylist 

Fits Xlist and Ylist to 
quadratic model. (1) 

|STAT| CALC 
(QuadReg) 

12-15 

QuadReg Xlist,Ylist^Flist 

Fits Xlist and Ylist to 
quadratic model with 
frequency Flist. (1) 

| ST AT | CALC 
(QuadReg) 

12-15 
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Table of Functions and Instructions (Continued) 


QuartReg 

Fits data to quartic 
model using lists from 
SET UP CALCS. (1) 

fSTAT | CALC 
(QuartReg) 


QuartReg Xlist,Ylist 

Fits Xlist and Ylist to 
quartic model. (1) 

| ST AT | CALC 
(QuartReg) 


QuartReg Xlist,Ylistjlist 

Fits Xlist and Ylist to 
quartic model with 
frequency Flist. (1) 

|STAT| CALC 
(QuartReg) 


angle r 

Interprets angle as 
radians. (F) 

[2ndl [ANGLE] <0 

i-a 

Radian 

Sets radian MODE. (1) 

t |M0DE| (Radian) 

1 

rand 

Returns random number fMATHl PRB (rano 
between 0 and 1. (F) 

MI 

randM (rows,columns) 

Returns a rows (1-99) x 
columns (1-99) random 
matrix. (F) 

IMATRXI MATH 
<randM(> 

l'MI 

RecalIGDB GDBw 

Recalls graph database 
GDBw as the current 
graph. (1) 

laid) [DRAW] STO 
(RecalIGDB) 


RecallPic Pic n 

Recalls picture Pic n 
onto current graph. (1) 

[2nd] [DRAW] STO 
(RecallPic) 

$-H 

RectGC 

Sets rectangular 
graphing coordinates. (1) 

t IWINDOWl FORMAT 
(RectGC) 

Repeat condition 
'.commands: End 

Execute commands 
until condition is true. (1) 

t |PRGM| CTL 
(Repeat) 

134 

Return 

Returns to calling 
program. (1) 

t |PRGM| CTL 
(Return) 

13-11 

n th root x -{value 

Returns n th root of value. 

(F) 

|MATH| MATH < X V) 

24 

n m root x ^list 

Returns n th root of list 
elements. (F) 

|MATH| MATH (M") 

24 

list x y[value 

Returns list roots of 
value. (F) 

I MATH | MATH ( X V) 

2-6 

listA x y[listB 

Returns list roots of list. 

(F) 

fMATH| MATH (V) 

24 

round (value) 

Returns value rounded 
to 10 digits. (F) 

fMATHl NUM (rounds) 

2-9 

rou nd (value,^decimals) 

Returns value rounded 
to # decimals (<9). (F) 

|MATH| NUM <round() 

2-9 

round(feZ) 

Returns list elements 
rounded to 10 digits. (F) 

|MATH| NUM (round() 

2-9 


rour\6(list,#decimals) 

Returns 

roundel 

(S9><F 

round(matrix) 

Reuimf 
elemen 
digits. ( 

round (matrix,^decimals) 

Return; 

elemen 

Mecim 

rowS\Nap(matrix,rowA, 

rowB) 

Return: 

roxcAo 


swappe 

ro\N+(matrix,rowA,rowB) 

Return: 
rvicA o 
to rtnci 

ro\cB. | 

*ro\N(value,matrix,row) 

Return 
of mar 
value 2 
(F) 


*ro\N+(value,matrix, Return 

rowA,rowB) tv A : 

mulnpi 
added i 
stoned 


R^Pr(Z,T) 

Return 
rec cbm 
Xand ] 

R*-P0(X,F) 

Return 
rectan 
A' and 

Sci 

Sets sc 
Moce 

Send (variable) 

Sends 

variat 

device 

Seq 

Sets W 
sequer 

seq (expression,variable, 
begin,end,increment) 

Rerun 
evatua 
for to) 
to end 

Sequential 

Sets V 
seque: 
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ructions (Continued) 


oquartic 
lists from 

alcs. (i) 

|STAT| CALC 
(QuartReg) 

12-Lf 

and Ylist to 

xleL(l) 

|STAT| CALC 
(QuartReg) 

12-11 

ir d Ylist to 
>del with 

Hist. (1) 

|STAT| CALC 
(QuartReg) 

12-15 

angle as 

1 

[Ml [ANGLE] < r > 

2-11 

1 MODE. (1) 

t[M0DE| (Radian) 

1-11 

ndom number 
and 1. (F) 

|MATH| PRB (rand) 

2-12 

s(1-99) x 
1-99) random 

IMATRXI MATH 
(randM() 

10-13 

sph database 
he current 

HU [DRAW] STO 
(RecalIGDB) 

8-15 

tune Picft 
nt graph. (1) 

[Ml [DRAW] STO 
(RecallPic) 

8-14 

igular 

>ordinates. (1) 

t IWINDOWl FORMAT 
(RectGC) 3-1 

mmands 
lion is true. (1) 

t|PRGM| CTL 
(Repeat) 

13-9 

calling 

» 

t[PRGM| CTL 
(Return) 

13-12 

not of value. |MATH| MATH <M> 

2-6 

1 root of list 

F) 

|MATH| MATH < X V> 

2-6 

t roots of 

[MATH| MATH < X V> 

2-6 

t roots of list. 

|MATH| MATH < x i> 

2-6 

lue rounded 

(F) 

IMATHI NUM (rounds 

2-9 

’ue rounded 
te (<9). (F) 

IMATHI NUM (rounds) 

2-9 

r elements 

10 digits. (F) 

|MATH| NUM (round() 

2-9 


round (list,Mecimals) 

Returns list elements 
rounded to #decimals 
(*9). (F) 

|MATH| NUM (roundC 

> 

2-9 

round (matrix) 

Returns matrix 
elements rounded to 10 
digits. (F) 

IMATHI NUM (roundO 

> 

10-U 

round (matrix,Mecimals) 

Returns matrix 
elements rounded to 
# decimals . (F) 

|MATH| NUM (round() 

> 

10-11 

ro\NS\uap(matrix,rowA, 

rowB) 

Returns matrix with 
rowA of matrix 
swapped with rowB. (F) 

IMATRXI MATH 
(rowSwap() 

10-14 

ro\N+(matrix,rowA,rowB) 

Returns matrix with 
rowA of matrix added 
to rowB and stored in 
rowB. (F) 

IMATRXI MATH 
(row+() 

10-14 

*ro\N(value,matrix,row ) 

Returns matrix with row 
of matrix multiplied by 
value and stored in row , 

(F) 

IMATRXI MATH 
(*row() 

10-14 

*ro\N+(value,matrix, 
rowA,rowB) 

Returns matrix with 
rowA of matrix 
multiplied by value , 
added to rowB , and 
stored in rowB. (F) 

IMATRXI MATH 
(*row+() 

10-14 

R>Pr(X,Y) 

Returns R, given 
rectangular coordinates 
Zand Y. (F) 

Hid) [ANGLE] 
(R^Pr() 

2-14 

R*PQ(X,Y) 

Returns 0, given 
rectangular coordinates 
Zand Y. (F) 

[2nd] [ANGLE] 
<R^P0(> 

2-14 

Sci 

Sets scientific display 
MODE. (1) 

|M0DE| (Sci) 

1-10 

Send (variable) 

Sends contents of 
variable to external 
device. (1) 

t|PRGM| I/O 
(Send() 

13-17 

Seq 

Sets MODE to graph 
sequences. (1) 

t |M0DE| (Seq) 

1-11 

seq (eocpression,variable, 
begin,end,increment) 

Returns list created by 
evaluating expression 
for variable , from begin 
to end at increment. (F) 

[2nd) [LIST] OPS 
(seq() 

11-8 

Sequential 

Sets MODE to graph 
sequentially. (1) 

t IMODEI (Sequential) 

1-11 
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Table of Functions and Instructions (Continued) 


Shad e(lowerfunc, 
upperfunc) 

Shade area above 
lowerfunc and below 
upperfunc. ( 1 ) 

[2nd] [DRAW] DRAA 
(Shade() 

Shad e(lowerfunc, 
upperfunc,resolution) 

Shade area above 
lowerfunc , below 
upperfunc with 
\<resolution<9. ( 1 ) 

[2nd] [DRAW] DRAYt 
(Shade() 

Sha6e(lowerfunc, 
upperfunc,resolution, 
Xleft) 

Shade area above 
lowerfunc , below 
upperfunc , to right of 
X=Xleft, with 
l<resolution<9. ( 1 ) 

[2nd] [DRAW] DFtAW 
(Shade() 

$hatie(lowerfunc, 
upperfunc,resolution, 
XleftyKright) 

Shade area above 
lowerfunc , below 
upperfunc , to right of 
X-Xleft , to left of 
X=Xright , with 
l<resolution<9. ( 1 ) 

[2nd] [DRAW] DRAW 
(Shade() 

Simul 

Sets simultaneous 
graphing MODE. ( 1 ) 

t|MODE|(Simul) 

1-11 

sin value 

Returns sine of value. (F) IS1NI 

*4 

sin list 

Returns sine of list 
elements. (F) 

fsTTTl 

2-i 

sin -1 value 

Returns arcsine of value. 

(F) 

I2ndl [sin" 1 ] 

2-5 

sin -1 list 

Returns arcsine of list 
elements. (F) 

[2nd] [sin' 1 ] 

2-i 

sinh value 

Returns hyperbolic sine 
of value. (F) 

[MATH| HYP (sinh) 

2-11 

sinh list 

Returns hyperbolic sine 
of list elements. (F) 

|MATH| HYP (sinh) 

2-:; 

sinh" 1 value 

Returns hyperbolic 
arcsine of value. (F) 

|MATH| HYP (sinh -1 ) 

2 - 1 : 

sinh' 1 list 

Returns hyperbolic 
arcsine of list elements. 

(F) 

|MATH| HYP (sinh -1 ) 

2-11 

sol ve(expression,variable, 
guess) 

Solves expression for 
variable using guess (a 
number or 2-element 
list), within bounds 
-1e99 and 1e99. (F) 

|MATH| MATH (solve() 

2-8 


sol \ie(eocpression,varia bit, 
guess,{lower,upper}) 

Sc 

na 

IK 

LTj 

SortfK(listname) 

S: 

in 

§ox\k(listnameI, 

S: 

HstnameD,listnameD,...) ' ■ 

a 

df 

SortD (listname) 

S 

a 

a 

SortD (listnamel, 

s 

UstnameD,listnameD ,..) 

a 

df 

Split 

s 

M 

Square root: f value 

E 

n 

Square root: f list 

E 

a 

Squaring: value 2 

E 

b 

Squaring: list 2 

E 

s 

Squaring: matrix 2 

E 

Stop 

E 

e 

E 

Store: value^variable 

0 

StoreGDB GDBra 

d 

StorePic Pic n 

P 

Subtraction: 

S 

valueA-valueB 

i 

Subtraction: 

5 

value-list 

f 

Subtraction: 

S 

list-value 

t 
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DnS (Continued) 


low 

[2nd1 [DRAW] DRAW 
(Shade() 

8-5 

sol ve(eocpression,variable, 
guess,{lower,upper}) 

Solves expression for 
variable using guess (a 
number or 2-element 
list), between lower and 
upper. (F) 

IMATHI MATH (solve!) 


[2nd] [DRAW] DRAW 
(Shade() 

S-3 



2-8 

0 

Sor\fl<(listname) 

Sorts listname elements 
in ascending order. (1) 

[2nd] [LIST] OPS 
(SortA) 

11-6 

it of 

[Ml [DRAW] DRAW 
<Shade(> 

SortA (listnamel, Sorts elements of 

listnameD,listnameD,...) listnamel in ascending 
order and listnameD as 
dependent lists. (1) 

[2nd] [LIST] OPS 
(SortA) 

11-6 

1) 

8-8 

SorXD{listname) 

Sorts elements of 

[2nd] [LIST] OPS 



[2nd] [DRAW] DRAW 
<Shade() 

listname in descending 
order. (1) 

(SortD) 

11-6 

it of 

0 

8-8 

SortD (listnamel, 
listnameD,listnameD,...) 

Sorts elements of 
listnamel in descending 
order and listnameD as 
dependent lists. (1) 

[2nd] [LIST] OPS 
(SortD) 

11-6 

5 

0 

tIMODEKSimul) 

1-11 

Split 

Sets split screen display 
MODE. (1) 

t|M0DE| (Split) 

1-11 

ilue. (F) Hi 

2-3 

Square root: V" value 

Returns square root of 
value. (F) 

[2nd] [V] 

2-3 

St 

ep 

CN] 

i 

Square root: list 

Returns square root of 
list elements. (F) 

[2nd] [V] 

2-3 

i value. 

12ndl [sin' 1 ] 

2-3 

Squaring: value 2 

Returns value multiplied G] 
by itself. (F) 

2-3 

Hist 

I2ndl [sin -1 ] 

2-3 

Squaring: list 2 

Returns list elements 
squared. (F) 

HU 

2-3 

ic sine 

|MATH| HYP (sinh) 

2-11 

Squaring: matrix 2 

Returns matrix 
multiplied by itself. (F) 

ED 

10-11 

iesine 

F) 

|MATH| HYP (sinh) 

2-11 

Stop 

Ends program 
execution, returns to 

t |PRGM| CTL 
(Stop) 


ic 

|MATH| HYP (sinh' 1 ) 


Home screen. (1) 


13-12 

(F) 

2-11 

Store: value^variable 

Stores value to variable. 

|STO| 


ic 

|MATH| HYP (sinh' 1 ) 


(i) 


1-13 

ments. 

2-11 

StoreGDB GDBw 

Stores current graph as 
database GDBn. (1) 

[Ml [DRAW] STO 
(StoreGDB) 

8-15 

i for 
ess (a 

|MATH| MATH (solve() 

StorePic P\cn 

Stores current picture as 
picture Pic n. (1) 

[Ml [DRAW] STO 
(StorePic) 

8-14 

tent 

ds 

=) 

2-8 

Subtraction: 

valueA-valueB 

Subtracts valueB from 
valueA. (F) 

□ 

2-3 

Subtraction: 

value-list 

Subtracts list elements 
from value. (F) 

□ 




2-3 



Subtraction: 

list-value 

Subtracts value from list 0 
elements. (F) 

2-3 
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Table of Functions and Instructions (Continued) 


Subtraction: 

listA-listB 

Subtracts listB elements 
from listA elements. (F) 

□ 


Subtraction: 

matrixA-matrixB 

Subtracts matrixB 
elements from matrixA 
elements. (F) 

□ 


sum list 

Returns sum of elements [2nd] [LIST] MATH 
of list. (F) (sum) 

ll-» 

tan value 

Returns tangent of 
value. (F) 

fTANl 


tan list 

Returns tangent of list 
elements. (F) 

iTANl 

II 

tan" 1 value 

Returns arctangent of 
value. (F) 

[2nd] [tan" 1 ] 

II 

tarr 1 list 

Returns arctangent of 
list elements. (F) 

[2nd] [tan -1 ] 

9_I 

Tangent (expression,value) Draws line tangent to 

expression at Upvalue. 

(i) 

(2nd] [DRAW] DRAW 
(Tangent) 


tanh value 

Returns hyperbolic 
tangent of value. (F) 

[MATH| HYP (tanh) 

2-11 

tanh list 

Returns hyperbolic 
tangent of list elements. 

(F) 

|MATH| HYP (tanh) 

2-11 

tanh" 1 value 

Returns hyperbolic 
arctangent of value. (F) 

|MATH| HYP (tanh' 1 ) 

2-11 

tanh" 1 list 

Returns hyperbolic 
arctangent of list 
elements. (F) 

|MATH| HYP (tanh" 1 ) 

2-11 

Text(row,column,valueA, 
valueB ...) 

Writes value of valueA 
or "text" on graph 
beginning at pixel 
(row,column). 0 <row< 

57, 0<column<94. (1) 

[2nd] [DRAW] DRAW 
(Text() 

8-10 

Then 

See lf:Then 

Time 

Sets sequence graphs to 
plot over time. (1) 

t [WINDOWl FORMAT 
(Time) 

6-5 

Trace 

Displays graph and 
enters TRACE mode. (1) 

t ITRACEI 

3-14 

Transpose: matrix T 

Returns matrix with 
elements transposed. (F) 

IMATRXI MATH 
( T ) 10-12 


2-Var Stats 

F 

a 

2-Var Stats Xlist,Ylist 

F 


a 


1 

2-Var Stats XlistyYlistJl.s: F 


s 


1 


X 

X 

Vertical X 

I 


(1 

Web 

s 



While condition 

l 

:commands:Et\6 

1 


f 

valueA xor valueB 

I 


c 

ZBox 

I 


1 

ZDecimal 

I 


\ 

Zlnteger 




Zoom In 

I 

Zoom Out 

I 



ZoomRcl 

J 


1 

ZoomSto 

1 


1 

ZoomStat 

1 



ZPrevious 

1 



ZSquare 

1 

ZStandard 

y 

ZTrig 
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Instructions (Continued) 


racts listB elements 0 

UstA elements. (F) 

2-3 

racts matrixB 

ems from matrix A 

ems. (F) 

□ 

10-10 

.. is sian of elements (2nd) [LIST] MATH 

(sum) 

11-10 

rrj tangent of 

(F) 

(TanI 

2-3 

tangent of list 

rr.ts. (F) 

(tan] 

2-3 

arctangent of 

(F) 

[2nd] [tan" 1 ] 

2-3 

ns arctangent of 
ements. (F) 

[2nd] [tan* 1 ] 

2-3 

s line tangent to 

s sion at X-value. 

[2nd] [DRAW] DRAW 
(Tangent) 

i 

8-6 

ns hyperbolic 

t: of value. (F) 

[MATH| HYP (tanh) 

2-11 

ns hyperbolic 

tr of list elements. 

[MATH| HYP (tanh) 

2-11 

*s hyperbolic 

gent of value. (F) 

|MATH| HYP (tanh" 1 ) 

2-11 

*s hyperbolic 

gent of list 
".ts. (F) 

IMATHI HYP (tanh- 1 ) 

2-11 

value of valueA 

f on graph 
tng at pixel 
olumn). 0 <row< 
olumn<94. (1) 

[2nd] [DRAW] DRAW 
(Text() 

8-10 


qnence graphs to 
ertime. (1) 

tlWINDOWl FORMAT 
(Time) 

6-5 

is graph and 

"RACE mode. (1) 

t ITRACEI 

3-14 

s matrix with 
ts transposed. (F) 

flWATRXl MATH 
( T ) 10-12 


2-Var Stats 

Performs two-variable | STAT | CALC 
analysis using lists from (2-Var Stats) 

SET UP CALCS menu. (1) 

12-14 

2-Var Stats Xlist,Ylist 

Performs two-variable 
analysis using Xlist and 
Ylist. (1) 

|STAT| CALC 
(2-Var Stats) 

12-14 

2-Var Stats Xlist,Ylistjdist Performs two-variable 

analysis using Xlist and 
Ylist with frequency 
Flist. (1) 

|STAT| CALC 
(2-Var Stats) 

12-14 

Vertical X 

Draws vertical line at X. 

(1) 

[2nd] [DRAW] DRAW 
(Vertical) 8-5 

Web 

Sets sequence graphs to 
to trace as webs. (1) 

t IWIND0WI FORMAT 
(Web) 6-5 

While condition 

'.commands: End 

Executes commands 
while condition is true. 

(1) 

t |PRGM| CTL (While) 

13-9 

valueA xor valueB 

Returns 1 if only valueA 
or valueB = 0. (F) 

[2nd] [TEST] LOGIC 
(xor) 

2-16 

ZBox 

Displays graph to allow 
user to define new 
viewing WINDOW. (1) 

[Z00M| ZOOM 
(ZBox) 

3-16 

ZDecimal 

Displays graph in new 
viewing WINDOW. (1) 

[ZOOM] ZOOM 
(ZDecimal) 

3-18 

Zlnteger 

Displays graph in new 
viewing WINDOW. (1) 

[ZOOM] ZOOM 
(Zlnteger) 

3-18 

Zoom In 

Displays graph in new 
viewing WINDOW. (1) 

(Z00M| ZOOM 
(Zoom In) 

3-17 

Zoom Out 

Displays graph in new 
viewing WINDOW. (1) 

[ZOOM] ZOOM 
(Zoom Out) 

3-17 

ZoomRcl 

Displays graph in new 
viewing WINDOW. (1) 

[ZOOM] ZOOM 
(ZoomRcl) 

3-19 

ZoomSto 

Displays graph in new 
viewing WINDOW. (1) 

[Z00M| ZOOM 
(ZoomSto) 

3-19 

ZoomStat 

Displays graph in new 
viewing WINDOW. (1) 

]Z00M| ZOOM 
(ZoomStat) 

3-18 

ZPrevious 

Displays graph in new 
viewing WINDOW. (1) 

(ZOOM) ZOOM 
(ZPrevious) 

3-19 

ZSquare 

Displays graph in new 
viewing WINDOW. (1) 

[ZOOM] ZOOM 
(ZSquare) 

3-18 

ZStandard 

Displays graph in new 
viewing WINDOW. (1) 

|Z00M| ZOOM 
(ZStandard) 

3-18 

ZTrig 

Displays graph in new 
viewing WINDOW. (1) 

|Z00M| ZOOM 
(ZTrig) 

3-18 
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TI-82 Menu Map 


Menus begin in the upper left of the keyboard. Default values are shen 


S. 


(Func MODE) 

Yl- 

Y2* 

Y3= 

Y4= 

Y 9* 

Yo= 

IWINDOWI 

1 

(Par MODE) 
XlT* 

Yit* 

X2T* 

Y2T* 

X6T= 

Y 6T* 

(Pol MODE) 
ri= 

r2 - 

r3* 

r4= 

rs* 

r6* 

(Seq MODE) 
U n= 

\ln= 

(Func MODE) 

(Par MODE) 

(Pol MODE) 

(Seq MODE) 

WINDOW 

WINDOW 

WINDOW 

WINDOW 

Xmin=-10 

Tmin=0 

6min-0 

UnStart=0 

Xmax=10 

Tmax-7c*2 

0max=7t*2 

VnStart=0 


Xscl = 
Ymin*-10 
Ymax=10 
Y$cl=l 


Tstep=7i/24 
Xmin=-10 
Xmax=10 
Xscl=l 
Ymin=-10 
Ymax=10 
Yscl=l 


0step=7i/24 
Xmi n—10 
Xmax=10 
Xs cl=1 
Ymi n—10 
Ymax=10 
Yscl-1 


fWINDOWl 

H- 

(Func/Par/Pol MODE) 
FORMAT 

RectGC PolarGC 
CoordOn CoordOff 
GridOff GridOn 
AxesOn AxesOff 
Label Off LabelOn 


-1 

(Seq MODE) 

FORMAT 
Time Web 
RectGC PolarGC 
CoordOn CoordOff 
GridOff GridOn 
AxesOn AxesOff 
Label Off LabelOn 


nStart=0 

nMin=0 

nMax=10 

Xmin=-10 

Xmax=10 

Xscl=l 

Ymin=-10 

Ymax=10 

Yscl-1 


[zoom! 

H- 

ZOOM 
lsZBox 
2:Zoom In 
Zoom Out 
ZDecimal 
ZSquare 
ZStandard 
7:ZTrig 
8:ZInteger 
9:ZoomStat 




fZOOMl 


MEMORY 

l:ZPrevious 

2:ZoomSto 

3:ZoomRcl 

4:SetFactors... 


-1 

ZOOM FACTORS 
XFact=4 
YFact=4 
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keyboard. Default values are shown. 


-1 

oi MODE) (Seq MODE) 

U/7= 

Vn= 


[Ml [CALC] 

(Func MODE) 

(Par MODE) 

CALCULATE 

CALCULATE 

1:value 

l:value 

2:root 

2:dy/dx 

3:minimum 

3: dy/dt 

4:maximum 

4: dx/dt 

5:intersect 


6:dy/dx 


7:J f(x)dx 



- 1 - 1 

(Pol MODE) (Seq MODE) 

CALCULATE (Time FORMAT) 

1: val lie CALCULATE 

2:dy/dx l:va1ue 

3: dr/d0 


ol MODE) (Seq MODE) 


[2nd] [TbISet] 
TABLE SETUP 


Rin-0 

UnStart-0 

TblMin=0 

_ ax-7t*2 

VnSta rt=0 

ATbl-1 

step=rc/24 

nStart=0 

Indpnt: Auto Ask 

tain—10 

nMin=0 

Depend: Auto Ask 

_ ax-10 

nMax-10 


iscl-1 

Xmin=-10 


■in—10 

Xmax-10 

[2nd] [STAT PLOT] 

-ax-10 

Xscl-1 

1 — - 1 

scl-1 

Ymin--10 

STAT PLOTS 


Ymax=10 

1: PI otl... 


Yscl-1 

Off Ll L2 □ 

2: PI ot2... 


rGC 


Off 

3: PI ot3... 

Off 
4:PIotsOff 
5: PIotsOn 


Ll L2 □ 


LI L2 □ 


[2nd] [TbISet] 

l—— 1 

(PRGM editor) 
TABLE SETUP 
Indpnt: Auto Ask 
Depend: Auto Ask 


[MODE] 

Normal Sci Eng 
Float 0123456789 
Radian Degree 
Func Par Pol Seq 
Connected Dot 
Sequential Simul 
FullScreen Split 


[Ml [STAT PLOT] 

1 

(PRGM editor) 

i 

(PRGM editor) 

i 

(PRGM editor) 

PLOTS 

TYPE 

MARK 

1:PIotl( 

1:Scatter 

1 :□ 

2:PIot2( 

2:xyLine 

2: + 

3:Plot3( 

3:Boxplot 

3:* 

4:PIotsOff 

4:Histogram 


5:Plots0n 




;rdOff 

dOn 

Off 

celOn 


m FACTORS 

Fact-4 

Fact-4 


IsTatI 

H-1 

EDIT CALC 

1: Edi t... 1:1 - Va r Stats 

2:SortA( 2:2-Var Stats 

3: SortD( 3: SetUp... 

4:ClrList 4:Med-Med 

5:Li nReg(ax+b) 
6:QuadReg 
7:CubicReg 
8:QuartReg 
9:LinReg(a+bx) 
0:LnReg 
A:ExpReg 
B:PwrReg 


[sTaT] 

H 

(Setup...) 

1- Var Stats 

XI ist: Ll L2 L3 L4 L5 L6 
Freq:i Ll L2 L3 L4 L5 L6 

2- Var Stats 

XI ist: Ll L2 L3 L4 L5 L6 
Y1 ist: Ll L2 L3 L4 L5 L6 
Freq:i li L2 L3 L4 L5 L6 
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Menu Map (Continued) 






[2nd] [LIST] 




OPS 

MATH 



l:SortA( 

1: mi n ( 



2: SortD( 

2:max( 



3: dim 

3:mean( 



4:Fill( 

4:median( 



5:seq( 

5:sum 

6:prod 



[MaThI 




MATH 

NUM 

HYP 

PRB 

1:^Frac 

1:round( 

1:sinh 

1: rand 

2:^Dec 

2:1 Part 

2:cosh 

2:nPr 

3: 3 

3:fPart 

3:tanh 

3:nCr 


4: i nt 

4: s i n h ~ 1 

4:! 

5: X V 

5:min( 

5:cosh _1 


6: fMin( 
7:fMax( 
8:nDeriv( 

9: f n I n t ( 

0:solve( 

6:max( 

CstanlT 1 


[2nd] [TEST] 




TEST 

LOGIC 



1 

l:and 



2:* 

2:or 



3: > 

3:xor 



4:> 

4: not 



5: < 




6 :< 




IMATRXI 



f2nd1 [ANGLE] 

1 

NAMES 

MATH 

EDIT 

1-‘ 

ANGLE 

1: [A] rxc 

1 :det 

1:[A] rxc 

1:° 

2:[B] rxc 

2:T 

2: [B] rxc 

2: ' 

3:[C] rxc 

3:dim 

3: [C] rxc 

3: r 

4:[D] rxc 

4 s Fill( 

4: [D] rxc 

4:►DMS 

5: [E] rxc 

5:identity 

5: [ E] rxc 

5:R^Pr ( 


6:randM( 


6:R^P0( 


7:augment( 


7:P*Rx( 


8:rowSwap( 

9:row+( 
0:*row( 
A:*row+( 


8:P^Ry ( 


PRGM] 

1 

EDIT 

EDIT 

1: name 

1: name 

2: name 

2 :name 

Z:name 

3: name 

■PRGMI 


1 ' 

(PRGM editor) 

(PRGM editor' 

CTL 

I/O 

1: If 

1: Input 

2:Then 

2:Prompt 

3: El se 

3: Di sp 

4:For( 

4:DispGraph 

5: W h i 1 e 

5:DispTable 

6:Repeat 

6-.Output! 

7: End 

7:getKey 

8:Pause 

8:ClrHome 

9: Lbl 

9: Cl rTatf e 

0:Goto 

0: PrintScrsa 

A: ISX 

A:Get! 

B:DS<( 

B:Send( 

C:Menu( 


D:prgm 


E:Return 


F:Stop 


[2nd] [DRAW] 


1 

DRAW 

POINTS 

1:ClrDraw 

1:Pt-0n( 

2:Line( 

2:Pt-Off( 

3:Horizontal 

3:Pt-Change( 

4:Vertical 

4:Pxl-0n( 

5:Tangent( 

5:Pxl-Off! 

6:DrawF 

6:Pxl-Cha~:^ 

7:ShadeC 

7:pxl-Test! 

8:Drawlnv 


9: Circle( 


0:Text( 


A: Pen 
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1 



PRB 

Inh 

1:rand 

osh 

2: nPr 

= nh 

3:nCr 

inh" 1 

4:! 

osh' 1 


anh 1 



t 

[T 


[2nd] [ANGLE] 

ANGLE 

:ai 

rxc 

1:° 

:b] 

rxc 

2: ’ 

:c] 

rxc 

3: r 

:d] 

rxc 

4:►DMS 

:e] 

rxc 

5: R^Pr ( 



6: R^P0 ( 

7:P^Rx( 

8: P^Ry ( 


IPRGMI 

EDIT 

EDIT 

i 

New 

1 : name 

1 : name 

l:Create New 

2: name 

2 : name 


3 : name 

3 : name 



fPRGMl 

r 1 —-1-1 

(PRGM editor) (PRGM editor) (PRGM editor) 


CTL 

I/O 

EXEC 

1: If 

1: Input 

1: name 

2 -.Then 

2: Prompt 

2: name 

3: El se 

3: Dis p 

3: name 

4:For( 

4:DispGraph 


5: W h i 1 e 

5: Dis pT able 


6:Repeat 

6: Output! 


7: End 

7:getKey 


8:Pause 

8:ClrHome 


9: Lbl 

9:ClrTable 


0:Goto 

0: PrintScreen 


A: ISX 

A:Get( 


B:DS<( 

B:Send( 


C:Menu( 



D:prgm 



E:Return 



F:Stop 



[2nd] [DRAW] 



i- L ~ 

DRAW 

POINTS 

STO 

1:ClrDraw 

1:Pt-0n( 

1:StorePic 

2: Li ne( 

2:Pt-Off( 

2:RecallPic 

3:Horizontal 

3:Pt-Change( 

3:StoreGDB 

4:Verticai 

4:Pxl-0n( 

4:RecallGDB 

5:Tangent( 

5:Pxl-Off( 


6:DrawF 

6:Pxl-Change! 


7:Shade! 

7:pxl-Test! 


8:DrawInv 



9:Circle( 



0:Text( 



A: Pen 
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Menu Map (Continued) 


fVARSl 

VARS 

1: Wi ndow... 

2: Zoom... 

3: GDB... 

4: Picture... 

5: Statistics... 
6: Table... 


fVARSl 

H— 


[2nd] [Y-VARS] 


Y-Vars 
1:Function- 
2: Parametri C- 
3: Polar... 
4:Sequence- 
5: On/Off... 

[2nd] [Y-VARS] 


(Function...) (Parametric-) 


(Wi ndow...) 

(Wi ndow...) 

(Wi ndow...) 

(Zoom...) 

(Zoom-) 

FUNCTION 

PARAMETRIC 

X/Y 

T/0 

U/V 

ZX/ZY 

ZT/Z0 

lsYl 

1: XlT 

1:Xmin 

1: T m i n 

1:UnStart 

1:ZXmin 

1:ZTmin 

2:Y2 

2: Yit 

2:Xmax 

2:Tmax 

2:VnStart 

2:ZXmax 

2:ZTmax 

3: Y3 

3:X2T 

3:Xscl 

3:Tscl 

3:nStart 

3:ZXscl 

3:ZTscl 

4:Y4 

4:Y2T 

4:Ymin 

4:0min 

4:nMin 

4:ZYmin 

4:Z0min 


... 

5:Ymax 

5:0max 

5:nMax 

5:ZYmax 

5:Z0max 

9:Y9 

A: X6T 

6: Yscl 

6:0step 


6:ZYscl 

6:Z0step 

0: Yo 

B:Y6T 


7: AX 


8: AY 
9:XFact 
0:YFact 


i-r 


(Zoom...) 

(GDB...) 

ZU 

GDB 

1:ZUnStart 

1:GDB1 

2:ZVnStart 

2:GDB2 

3:ZnStart 

3:GDB3 

4:ZnMin 

4:GDB4 

5:ZnMax 

5:GDB5 
6:GDB6 


t -r 


(Pi cture...) 

(Stati< 

PIC 

X/Y 

1:Pi cl 

1: n 

2:Pic2 

2 :x 

3:Pic3 

3: Sx 

4:Pic4 

4: ax 

5: Pi c5 

5 :y 

6:Pic6 

6: Sy 

7 ray 

8:minX 
9 rmaxX 
OrminY 
ArmaxY 


i cs...) (Stati sti cs_ ■ 
I 

l:Xx 

2:Xx 2 

3:Iy 

4:Iy 2 

5:Zxy 


[2nd] [MEM] 

[2nd] [MB.'] 

MEMORY 

(Che:* : - 

1:Check RAM... 

MEM FREE 

2:Delete... 

Real 

3: Reset... 

List 

Matrix 

Y-Vars 

Prgm 

Pic 

GDB 


~l 

(Statistics...) 
EQ 
1: a 
2: b 

3: C 

4: d 
5: e 
6: r 

7:RegEQ 


(Stati sti cs...) 
BOX 
1 :Ql 
2: Med 

3:03 


(Stati sti cs...) 

PTS 

1 sxl 

2: y 1 

3: x2 

4:y2 

5: x3 

6:y3 


(Table...) 
TABLE 
1:TblMin 
2: ATbl 
3:TblInput 


A-26 Tables 


















[2nd] [Y-VARS] 


1-T 


<-) 

(Zoom...) 

(Zoom...) 


ZX/ZY 

ZT/Z0 

irt 

1:ZXmin 

l:ZTmin 

irt 

2:ZXmax 

2:ZTmax 

t 

3:ZXscl 

3:ZTscl 


4:ZYmin 

4:Z0min 


5:ZYmax 

5:Z0max 


6:ZYscl 

6:Z0step 


(Stati sti cs...) 

X/Y 

l:n 

2:x 

3:Sx 

4:ox 

5:y 

6:Sy 

7 :ay 

8:minX 

9:maxX 

OiminY 

A:maxY 

-i- 

statistics..) 

rs 

:xl 

:yl 

:x2 

:y2 

:x3 

:y3 


-r 

(Stati sti cs..) 
I 

l:Xx 
2:Xx 2 
3:Xy 
4:Zy 2 
5 :Xxy 


(Table...) 
TABLE 
1:TblMin 
2:ATbl 
3: TblInput 


Y-Vars 
1: Functi on... 

2:Parametri c... 
3: Pol ar... 

4: Sequence... 

5: On/Off.. 

|2nd1 [Y-VARS] 


l-- 

(Functi on...) 

-,-- 

(Parametri c...) 

——,-|- 

(Pol ar...) (Sequence...) 

-1 

(On /Off...) 

FUNCTION 

PARAMETRIC 

1: ri= 

SEQUENCE 

ON/OFF 

1 sYl 

1 sXlT 

2: r 2 = 

1:U n 

1:FnOn 

2:Y2 

2: YlT 

3: r3* 

Z:\ln 

2:FnOff 

3: Y3 

3:X2T 

4: r4“ 



4:Y4 

4:Y2T 

5: r5= 
6: r6= 



9:Y9 

A: X6T 




0: Yo 

B:Y6T 




[2nd] [MEM] 

MEMORY 

[2nd] [MEM] 




(Check RAM...) 

(Del ete...) 

I 

(Reset...) 

1:Check RAM... 

MEM FREE 

28754 

DELETE FROM... 

RESET MEMORY 

2: Delete.. 

Real 

15 

1: All... 

1: No 

3: Reset... 

List 

0 

2: Real... 

2:Reset 


Matrix 

0 

3: Li st... 



Y-Vars 

240 

4: Matrix... 



Prgm 

14 

5: Y-Vars.„ 



Pi c 

0 

6:Prgm.« 



GDB 

0 

7: Pi c... 

8: GDB.. 
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User Variables 


System 

Variables 


The variables listed below are used by the TI-82 in 
various ways. Some have restrictions on their use 


The variables A through Z and 0 are defined as real Appendix 

numbers. You may store to them. However, the TI-82 cm Contents 

update X, Y, R, 0, and T during graphing, so you may who 
to avoid using these variables for nongraphing activities 

The variables Li through L6 are defined as lists. You 
cannot store another type of data to them. 

The variables [A], [B], [C], [D], and, [E] are defined as 
matrices. You cannot store another type of data to them. 

The variables Picl through Pic6 are pictures. You canncc 
store another type of data to them. 

The variables GOBI through GDB6 are graph databases 
You cannot store another type of data to them. 

You can store any string of characters, functions, 
instructions, or variable names to the functions Y n, Xm, 
rn, U n, and V/7 directly or through the Y= editor. The 
validity of the string is determined when the function is 
evaluated. 

The variables below must be real numbers. You may store 
to them. The TI-82 can update some of them, as the result 
of a ZOOM, for example, so you may wish to avoid using 
these variables for nongraphing activities. 

• Xmin, Xmax, Xscl, AX, XFact, Tstep, UStart, nMin, and 

other WINDOW variables. 

• ZXmin, ZXmax, ZXscI, ZTstep, ZUnStart, ZnMin, and 

other ZOOM MEMORY variables. 

The variables below are reserved for use by the TI-82. You 
cannot store to them. 

• n, x, minX, Lx, a, r, RegEQ, xi, yi, and other statistical 
result variables. 

• Qi, Med, Q 3 . 

You can store to Un-r and Mn-i outside of graphing, but you 
cannot store to n outside of graphing. 


This appe'x 
may be helc 
procedures 
calculator, i 
provided by 


Battery Info 
In Case of E 
Accuracy In 
Error Condi 
Sendee In:: 
One-Year L. 
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Battery Information 


In Case of 


When to 
Replace the 
Batteries 


Effects of 
Replacing the 
Batteries 


Replacing the 
Batteries 


The TI-82 uses two types of batteries: four AAA = « 
batteries and a lithium battery as a backup for i 
memory while you change the AAA batteries. 


As the batteries run down, the display begins to dim 
(especially during calculations), and you must adjuss d m 
contrast to a higher setting. If you find it necessary fto 
the contrast to a setting of 8 or 9, you will need to re: fca 
the batteries soon. You should change the lithium b&zert 
every three or four years. 

If you do not remove both types of batteries at the saan e 
time or allow them to run down completely, you can 
change either type of battery without losing anything in 
memory. 

1. Turn the calculator off and replace the slide cover ove* 
the keys to avoid inadvertently turning on the 
calculator. Turn the calculator so that the back is f&csi 
you. 

2. Holding the calculator upright, push the latch on the 
battery cover down with your fingernail or a paper clii 
and pull the cover out. 

3. Replace all four AAA alkaline batteries or the lithium 
battery. To avoid loss of information stored in 
memory, the calculator must be off; do not remove 
the AAA batteries and the lithium battery at the 
same time. 

• To replace the AAA alkaline batteries, remove all 
four discharged AAA batteries and install new ones 
as shown on the polarity diagram located in the 
battery compartment. 

• To replace the lithium battery, remove the screw and 
clip holding the lithium battery. Install the new 
battery, + side up. Then replace the screw and clip. 
Use a CR1616 or CR1620 (or equivalent) lithium 
battery. 

Dispose of used batteries properly. Do not incinerate or 
leave within reach of small children. 

4. Replace the cover. When you turn the calculator on, the 
display shows the Home screen as it was when you last 
used it. 


Handling a 
Difficulty 
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In Case of Difficulty 


wc types of batteries: four AAA alkaline 
thium battery as a backup for retaining 
>u change the AAA batteries. 


If you have difficulty operating the calculator, the 
following suggestions may help you to correct the 
problem. 


down, the display begins to dim Handling a 

g calculations), and you must adjust the Difficulty 

ier setting. If you find it necessary to set 
setting of 8 or 9, you will need to replace 
a You should change the lithium battery 
lit years. 

i: ve both types of batteries at the same 
m to run down completely, you can 
e of battery without losing anything in 

Lit or off and replace the slide cover over 

: :d inadvertently turning on the 

m. the calculator so that the back is facing 

ileulator upright, push the latch on the 
d own with your fingernail or a paper clip 
over out. 

ur AAA alkaline batteries or the lithium 
b oid loss of information stored in 
calculator must be off; do not remove 
teries and the lithium battery at the 


1. If an error occurs, follow the procedure on page 1-22. 
Refer to the more detailed explanations about specific 
errors beginning on page B-6, if necessary. 

2. If you cannot see anything on the display, follow the 
instructions on page 1-3 to adjust the contrast. 

3. If the cursor is a checker-board pattern, memory is full. 
Press [2nd] [MEM] Delete... and delete some items from 
memory. 

4. If the dotted bar busy indicator is displayed, a graph or 
program is paused and the TI-82 is waiting for input. 

5. If the calculator does not appear to be working at all, be 
sure the batteries are installed properly and that they 
are fresh. 

6. If the difficulty persists, see page B-10 for information 
on contacting Consumer Relations to discuss the 
problem or obtain service. 


the AAA alkaline batteries, remove all 
j-ged AAA batteries and install new ones 
xi the polarity diagram located in the 
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Accuracy Information 


Computational 

Accuracy 


Graphing 

Accuracy 


To maximize accuracy, the TI-82 carries more c g its 
internally than it displays. 


Values in memory are stored using up to 14 digits wtr i Function Limits Function 


2-digit exponent. sin x, cos x 

1 arcsin x. are 

• You can store a value in the WINDOW variables use: j n r | 0 « r 

up to 10 digits (12 digits for Xscl, Yscl, Tstep. an: ^^B e / 

Gstep). B 1(K 

• When a value is displayed, the displayed value is smh r 

rounded as specified by the MODE setting (Chapter ! tanh , 

with a maximum of 10 digits and a 2-digit exponent. ^^B| sinh -1 x 

• RegEQ displays up to 14 digits. ^B cosh -1 x 

Xmin is the center of the leftmost pixel, Xmax is the cereer j^B tanh" x 

of the next to the rightmost pixel. (The rightmost pixel -5 ^ x 

reserved for the busy indicator.) AX is the distance 2£!_ 

between the centers of two adjacent pixels. 


• AX is calculated as (Xmax-Xmin)/94. B Function Function 

• If AX is entered from the Home screen or a program. V Results sin -1 x. tan" 

then Xmax is calculated as Xmin+AX*94. B cos -1 x 


Ymin is the center of the next to the bottom pixel, Ymax is 
the center of the top pixel. AY is the distance between the 
centers of two adjacent pixels. 


• AY is calculated as (Ymax-Ymin)/62. 

• If AY is entered from the Home screen or a program, 
then Ymax is calculated as Ymin+AY*62. 

Cursor coordinates are displayed as eight characters 
(which may include a negative sign, decimal point, and 
exponent). The values of X and Y are updated with a 
maximum of eight-digit accuracy. 

root, minimum, maximum, intersect, and Jf(x)dx on the 

CALCULATE menu are calculated with a tolerance of 1e-5. 
Therefore, the result displayed may not be accurate to all 
eight displayed digits. (In general, for most functions, there 
are at least 5 accurate digits.) The tolerance can be 
specified for the command-line functions solve(, fMin(, 
fMax(, and fnlnt( on the MATH MATH menu. 
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esult displayed may not be accurate to all 
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> command-line functions solve(, fMin(, 

( on the MATH MATH menu. 


arcsin x, arccos x 

-\<x<\ 

In x, log x 

10- 100 <x < 10 100 

e x 

-10 100 < x < 230.25850929940 

1(F 

-10 100 <x < 100 

sinh x , cosh x 

lari <230.25850929940 

tanh# 

\x \ < 10 100 

sinh -1 x 

1 x 1 < 5 x 10" 

cosh" 1 x 

1 < x < 5 x 10" 

tanh" 1 x 

-1 < x < 1 

yfx 

0<#< 10 1 " 

x\ 

0 < x < 69, where x is an integer 


Function 

Range of Result 

sin" 1 x , tan -1 x 

-90° to 90° or -ti/2 to n/2 (radians) 

COS " 1 X 

0° to 180° or 0 to 7t (radians) 
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Error Conditions 



When the TI-82 detects an error, it displays 

ERR.message and the error menu. The general 
procedure for correcting errors is described on page 

1-22. Each error type, including possible causes and 
suggestions for correction, are shown below. 



ARGUMENT 

A function or instruction does not have the correct nur. t - r 
of arguments. See Appendix A and the appropriate chapter; 

BAD GUESS 

• For a CALC operation, Guess must be between Lc er 
Bound and Upper Bound. 

• For the solve( function, guess must be between loice^ 
and upper. 

• The guess and several points around it are undefinecL 
Examine a graph of the function. If the equation has a 
solution, change the bounds and/or the initial guess. 

BOUND 

• For a CALC operation, you must define Lower Bound < 
Upper Bound. 

• For fMin(, f Max(, fnlnt(, and solve(, lower must be less 
than upper. 

BREAK 

You have pressed the [ON] key to break execution of a 
program, halt a DRAW instruction, or stop evaluaton of an 
expression. 

DATA TYPE 

You have entered a value or variable that is the wrong data 

type. 

• A function (including implied multiplication) or an 
instruction has an argument that is an invalid data type: 
for example, a list where a real number is required. See 
Appendix A and the appropriate chapter. 

• In an editor, you have entered a type that is not 
allowed; for example, a matrix as an element in the 

STAT list editor. See the appropriate chapter. 

• You are attempting to store to an incorrect data type; 
for example, a matrix to a list. 

DIM MISMATCH 

You are attempting to perform an operation that has more 
than one list or matrix, but the dimensions do not match. 
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DIVIDE BY 0 

• You are attempting to divide by zero. This error does 

not occur during graphing. The TI-82 allows for 
undefined values on a graph. 

• You are attempting a linear regression with a vertical 
line. 

DOMAIN 

• The argument to a function or instruction is out of the 

valid range. See Appendix A and the appropriate 
chapter. This error does not occur during graphing. 

The TI-82 allows for undefined values on a graph. 

. You are attempting a logarithmic or power regression 
with a -X or an exponential regression with a -Y. 

Duplicate Name 

Unable to transmit item because a variable with that name 
already exists in receiving unit. 

Error in Xmit 

• Unable to transmit item. Check to see that the cable is 

firmly connected to both units and that the receiving 
unit is in Receive mode. 

• [ONl was used to break during transmission. 

ILLEGAL NEST 

You are attempting to use an invalid function in an 
argument to a function; for example, seq( within 
expression for seq(. 

INCREMENT 

• The increment in seq( is 0 or has the wrong sign. This 
error does not occur during graphing. The TI-82 allows 
for undefined values on a graph. 

• The increment for a loop is 0. 

INVALID 

You are attempting to reference a variable or use a 

function in a place where it is not valid. For example, 

Y n cannot reference Y, Xmin, AX or TbIMin. 

INVALID DIM 

• The dimension of the argument is not appropriate tor 

the operation. 

• Matrix element dimensions and list element 
dimensions must be integers between 1 and 99. 

• A matrix must be square to invert it. 
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Error Conditions (Continued) 






ITERATIONS 

solve( has exceeded the maximum number of iterations 
permitted. Examine a graph of the function. If the 
equation has a solution, change the bounds and/or the 
initial guess. 

LABEL 

The label in the Goto instruction is not defined with a Lbl 
instruction in the program. 

MEMORY 

There is insufficient memory in which to perform the 
desired command. You must delete item(s) from memory 
(Chapter 15) before executing this command. 

Memory Full 

Unable to transmit item because there is insufficient 
available memory in the receiving unit. You may skip the 
item or exit Receive mode. 

During a memory backup, the receiving unit does not 
have enough memory to receive all items in memory in 
the sending unit. A message indicates the number of bytes 
the sending unit must delete to do the memory backup. 
Delete items and try again. 

MODE 

You are attempting to store to a WINDOW variable in 
another graphing MODE or to perform an instruction 
while in the wrong MODE, such as Drawlnv in a graphing 
MODE other than Func. 

NO SIGN CHNG 

The solve( function did not detect a sign change. Examine 
a graph of the function. If the equation has a solution, 
change the bounds and/or the initial guess. 

OVERFLOW 

You are attempting to enter, or have calculated, a number 
that is beyond the range of the calculator. This error does 
not occur during graphing. The TI-82 allows for undefined 
values on a graph. 

RESERVED 

You are attempting to use a system variable 
inappropriately. See Appendix A. 

SINGULAR MAT 

• A singular matrix (determinate = 0) is not valid as the 
argument for _1 . 

• You are attempting a polynomial regression with lists 
that are not appropriate 

This error does not occur during graphing. The TI-82 
allows for undefined values on a graph. 
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You are 
On than 

SYNTAX 
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The alg: 
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UNDEFINED You arr 
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WINDOW RANGE There is 
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SINGULARITY 

expression in the solve( function contains a singularity 

(a point at which the function is not defined). Examine a 
graph of the function. If the equation has a solution, 
change the bounds and/or the initial guess. 

STAT 

You are attempting a stat calculation with lists that are 

not appropriate. 

• Statistical analyses must have at least two data points. 

• Med-Med must have at least three points in each 
partition. 

• Freq, when used, must be an integer > 0. 

• (Xmax-Xm i n)/Xscl must be < 47 for a histogram. 

STAT PLOT 

You are trying to display a graph when there is a StatPlot 

On that uses an undefined list. 

SYNTAX 

The command contains a syntax error. Look for 

misplaced functions, arguments, parentheses, or commas. 
See Appendix A and the appropriate chapter. 

TOL NOT MET 

The algorithm cannot return a result accurate to the 
requested tolerance. 

UNDEFINED 

You are referencing a variable that is not currently 

defined; for example, a stat variable when there is no 
current calculation because a list has been edited or when 
the variable is not valid for the current calculation, such 
as a after Med-Med. 

WINDOW RANGE 

: There is a problem with the WINDOW variables. 

• You may have defined Xmax<Xmin, Ymax<Ymin, 
6max<6min and 9step>0 (or vice versa), Tstep=0, or 
Tmax<Tmin and Tstep>0 (or vice versa). 

• WINDOW variables are too small or too large to graph 
correctly, which can occur if you attempt to zoom in 
or out so far that you are not within the numerical 
range of the calculator. 

ZOOM 

A point or a line, rather than a box, is defined in ZBox or a 

math error resulted from a ZOOM operation. 
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Service Information 


For Service and 

General 

Information 


For Technical 
Information 


If the solutions suggested by “In Case of Difficulty” do 
not correct a problem you may have with your TI-82, you 
may call or write Texas Instruments Consumer Relations. 


If you have questions about service or about the general 
use of the TI-82, call Consumer Relations toll-free at: 

1-800-TI-CARES (1-800-842-2737) 

You may also write to: 

Consumer Relations 

Texas Instruments Incorporated 

P.O. Box 53 

Lubbock, Texas 79408-0053 

Please contact Consumer Relations: 

• Before returning the product for service. 

• For information on our express service option for fast 
return delivery. 

• For general information about using the TI-82. 

• For information about purchasing related products. 

If you have technical questions about the TI-82 or 
programming applications, you may call the Technical 
Support Group of Consumer Relations at: 

1-806-741-2663 

Please note that this is a toll number, and collect calls are 
not accepted. 

You may also write to: 

Technical Support Group, Consumer Relations 
Texas Instruments Incorporated 
P.O. Box 53 

Lubbock, Texas 79408-0053 
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Returning Your A defective calculator will be either repaired or ra: 7 ec. 

Calculator for with the same or comparable reconditioned model a: 1 - 5 

Service option) when it is returned, postage prepaid, to a iexas 

Instruments Service Facility. 

Texas Instruments cannot assume responsibility for loss or 
damage during incoming shipment. For your protection, 
carefully package the calculator for shipment and insure it 
with the carrier. Be sure to enclose the following items 
with your calculator: 

• Your full return address and daytime phone number 


• Any accessories related to the problem 

• A note describing the problem you experienced 

• A copy of your sales receipt or other proof of purchase 
to determine warranty status 


Please ship the calculator postage prepaid; COD shipments 
cannot be accepted. 

In-Warranty For a calculator covered under the warranty period, no 
Service charge is made for service. 

Out-of-Warranty A flat-rate charge by model is made for out-of-warranty 
Service service. To obtain the service charge for a particular 

model, contact Consumer Relations before returning the 
product for service. (We cannot hold products in the 
Service Facility while providing charge information.) 


Texas U.S. Residents 

Instruments (U.S. Postal Service) 

Service Texas Instruments 

Facilities P.O. Box 2500 

Lubbock, Texas 79408 


U.S. Residents 
(other carriers) 

Texas Instruments 
2305 N. University 
Lubbock, Texas 79408 


Canadian Residents Only 

Texas Instruments 
41 Shelley Road 

Richmond Hill, Ontario L4C 5G4 
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One-Year Limited Warranty 


Warranty 

Duration 


Warranty 

Coverage 


Warranty 

Disclaimers 


Legal Remedies 

Warranty 

Performance 


This Texas Instruments electronic calculator warranty 
extends to the original consumer purchaser of the 
product. 


This calculator is warranted to the original consumer 
purchaser for a period of one (1) year from the original 
purchase date. 

This calculator is warranted against defective materials or 
workmanship. This warranty is void if the product has 
been damaged by accident, unreasonable use, 
neglect, improper service, or other causes not arising 
out of defects in material or workmanship. 

Any implied warranties arising out of this sale, 
including but not limited to the implied warranties 
of merchantability and fitness for a particular 
purpose, are limited in duration to the above one- 
year period. Texas Instruments shall not be liable 
for loss of use of the calculator or other incidental or 
consequential costs, expenses, or damages incurred 
by the consumer or any other user. 

Some states do not allow the exclusion or limitations of 
implied warranties or consequential damages, so the above 
limitations or exclusions may not apply to you. 

This warranty gives you specific legal rights, and you may 
also have other rights that vary from state to state. 

During the above one-year warranty period, a defective TI 
calculator will either be repaired or replaced with a 
reconditioned comparable model (at TI’s option) when the 
product is returned, postage prepaid, to a Texas 
Instruments Service Facility. 

The repaired or replacement calculator will be in warranty 
for the remainder of the original warranty period or for six 
months, whichever is longer. Other than the postage 
requirement, no charge will be made for such repair or 
replacement. 

Texas Instruments strongly recommends that you insure 
the product for value prior to mailing. 
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Index 


-A- 

a variable, 12-14 to 12-16, A-28 

[A] matrix, 10-4,10-8,10-9, A-28 
abs, 2-4,10-10, A-2 
Absolute value, 2-4,10-10, A-2 
Accuracy, 3-13, B-4, B-5 
Addition: +, 2-3,10-10, A-2 
ALPHA, ALPHA-LOCK, 1-8 
and, 2-16, A-2 , 

Angle entry indicators (°, r , ), 2-13 

ANGLE menu, 2-13,2-14 

Angle MODE, 1-11 

Ans, 1-16,13-4 

Antilogs, 2-4 

APD, 1-2 

Applications 

Area between curves, 14-20 
Box with lid, GS -6 to GS-13 
Building height, 12-2 to 12-8 
Buying a car, 14-5 
Cobweb, 14-9 

Compound interest, GS-4 to 
GS-5,14-5 

Family of curves, 13-2,13-3 
Ferris wheel, 14-12,14-13 
Forest and trees, 6-2 
Fundamental theorem of 
calculus, 14-18,14-19 
Generating a sequence, 11-2 
Graphing a circle, 3-2 
Graphing inequalities, 14-6 
Guess the coefficients, 14-10 
Left-brain, right-brain test 
results, 14-2,14-3 
Lottery chances, 2-2 
Path of a ball, 4-2 
Polar rose, 5-2 
Polynomial coefficients, 9-2 
Predator-prey, 14-16,14-17 
Reservoir, 14-14,14-15 
Roots of a function, 7-6 
Sending variables, 16-2 
Shading a graph, 8-2 
Sierpinski triangle, 14-8 
Systems of linear equations, 
10-2,10-3 




- A (Cont.) - 

Applications (Cont.) 

Systems of nonlinear equations, 
14-7 

Speeding tickets, 14-4 
Unit circle and trig curves, 14-11 
Arcsine, arcosine, arctangent. See 
sin -1 , cos -1 , tan -1 
ARGUMENT error, B -6 
Arrow keys, 1-8 
augments 10-12,10-14, A-2 
Automatic Power Down, 1-2 
Axes (graphing), 3-10 
AxesOff, AxesOn FORMAT, 3-10, 

A-2 

-B- 

b variable, 12-14 to 12-16, A-28 

[B] matrix, 10-4,10-8,10-9, A-28 
Backup, 16-8 

BAD GUESS error, B -6 
Batteries, B-2 
Boolean operators, 2-16 
BOUND error, B -6 
Bounding a solution, 2-8,3-23 
BOX (VARS) menu, 1-19,12-14 
Box plot, 12-19 to 12-22 
Break, 1-7,13-4, B -6 
BREAK error, B -6 
Busy indicator, 1-5, B-3 

-C- 

c variable, 12-14 to 12-16, A-28 

[C] matrix, 10-4,10-8,10-9, A-28 
Cable, 16-3 

CALC, CALCULATE, GS-13, 3-21 to 
3-24,4-6, 5-6, 6 - 6 ,9-3 
CALC menu, 3-21 to 3-24 
Calculus, 2-7,3-24 
Calling other programs, 13-11,13-18 
Cancelling a menu, GS-2,1-17 
Check Ram screen, 15-2 
Circle(, 8-3,8-9, A-2 
Circles, 3-2,8-9 
Clearing, 1-8 

cursor coordinates, 3-13 
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Clearing (Cont.) 
display, 1-8 
drawing, 8-16 
expression, 1-8 
Home screen, 1-8 
list, 12-10 to 12-12 
matrix, 10-6,10-7 
menu, GS-2,1-17 
table, 7-6 

ClrDraw, 3-24,8-3,8-16, A-2 
ClrHome, 13-13,13-15,13-17, A-3 
ClrList, 12-12, A-3 
ClrTable, 7-6,13-13,13-17, A-3 
Cobweb graph. See Web 
Coefficients (regression equation), 
12-13 to 12-15 

Combinations (probability), 2-12 
Commands, 1-6,13-4 to 13-6 
Communications, 16-1 to 16-8 
Compare, 2-16 

Concatenating commands, 1-6,1-14 
Connected MODE, 1-9,1-11,3-4, A-3 
Contrast setting, GS-3,1-3 
Conversions 

fractions, 2-5,11-2, A-8 
polar to rectangular, 2-13,2-14, 
A-15 

rectangular to polar, 2-13,2-14, 
A-17 

Coordinates, 3-10 

CoordOff, CoordOn FORMAT, 3-10, 
A-3 

Correlation coefficient r, 12-14, 
12-15, A-28 

cos, cos -1 , 2-3, A-3, B-5 
Cosine, 2-3, A-3, B-5 
cosh, cosh -1 , 2-11, A-3, B-5 
CTL (PRGM) menu, 13-7 to 13-12 
Cube: 3 ,2-5, 2-6,10-11, A-3 
Cube root: 3 V", 2-5,2-6, A-3 
CubicReg, 12-13,12-15, A-4 
Cubic fit/regression, 12-15 
Cursor coordinates, 3-10 
Cursor keys, 1-8 
Cursors, 1-5,1-8, B-3 
Curve fitting, 12-4 to 12-8 


-D- 

d variable, 12-14,12-15, A-28 
[D] matrix, 10-4,10-8,10-9, A-28 
DATA TYPE error, B-6 
►Dec, 2-5, A-4 

Decimal display, 1-10, 2-5, A-4 
Decimal WINDOW, 3-16,3-18, A-21 
Decrement and skip, 13-10 
Definite integral, 2-5,2-7, A-7, B-4, 
B-6 

Degree/minute/second, 2-13,2-14, 
A-5 

Degree MODE, 1-9,1-11,2-13,3-4, 
A-4 

Degree notation °, 2-13, A-4 
Deleting, 1-8,15-3 
ATbl variable, 7-2, 7-3, 7-6 
AX, AY, 3-9, 3-18, A-28, B-4 
DependAsk, 7-3, 7-5, A-4 
DependAuto, 7-3, 7-5, A-4 
Dependent variable, 7-3 to 7-5 
Derivative. See Numerical derivative 
det, 10-12, A-4 
Determinate, 10-12, A-4 
Differentiation, 2-5,2-6,3-21,3-24, 
4-6, 5-6, A-12 

dim, 10-12,10-13,11-6,11-7, A-4 
Dimension (list), 11-6,11-7, A-4 
Dimension (matrix), 10-4 to 10-6, 
10-12,10-13, A-4 
DIM MISMATCH error, B-6 
Disp, 13-10,13-13,13-14, A-4 
DispGraph, 12-22,13-10,13-13, 
13-15, A-4 
Display, 1-3 to 1-4 

contrast, GS-3,1-3, B-3 
cursors, 1-5,1-8, B-3 
decimal, 2-5, A-4 
DMS, 2-13, 2-14, A-5 
fraction, 2-5,11-2, A-8 
graph, 3-11,3-12 
Home screen, 1-4 
text, 8-3, 8-10, 9-4,13-13,13-15, 
A-13 A-20 

DispTable, 13-10,13-13,13-15, A-4 
DIVIDE BY 0 error, B-7 
Division: /, 2-3, A-5 
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-D- 

d variable, 12-14,12-15, A-28 
D’ matrix, 10-4,10-8,10-9, A-28 
DATA TYPE error, B-6 
►Dec. 2-5, A-4 

Decimal display, 1-10,2-5, A-4 
Decimal WINDOW, 3-16,3-18, A-21 
Decrement and skip, 13-10 
Definite integral, 2-5,2-7, A-7, B-4, 
B-6 

Degree/minute/second, 2-13,2-14, 
A-5 

Degree MODE, 1-9,1-11,2-13,3-4, 
A-4 

Degree notation °, 2-13, A-4 
Deleting, 1-8,15-3 
ATbl variable, 7-2, 7-3, 7-6 
AX. AY, 3-9,3-18, A-28, B-4 
DependAsk, 7-3, 7-5, A-4 
DependAuto, 7-3, 7-5, A-4 
Dependent variable, 7-3 to 7-5 
Derivative. See Numerical derivative 
det, 10-12, A-4 
Determinate, 10-12, A-4 
Differentiation, 2-5,2-6,3-21,3-24, 
4-6, 5-6, A-12 

dim, 10-12,10-13,11-6,11-7, A-4 
Dimension (list), 11-6,11-7, A-4 
Dimension (matrix), 10-4 to 10-6, 
10-12,10-13, A-4 
DIM MISMATCH error, B-6 
Disp, 13-10,13-13,13-14, A-4 
DispGraph, 12-22,13-10,13-13, 
13-15, A-4 
Display, 1-3 to 1-4 

contrast, GS-3,1-3, B-3 
cursors, 1-5,1-8, B-3 
decimal, 2-5, A-4 
DMS, 2-13, 2-14, A-5 
fraction, 2-5,11-2, A-8 
graph, 3-11,3-12 
Home screen, 1-4 
text, 8-3,8-10,9-4,13-13,13-15, 
A-13, A-20 

DispTable, 13-10,13-13,13-15, A-4 
DIVIDE BY 0 error, B-7 
Division: /, 2-3, A-5 


- D (Cont.) - 
►DMS, 2-13, 2-14, A-5 
DOMAIN error, B-7 
Dot MODE, 1-9,1-11, 3-4, A-5 
DRAW menu, 8-3 to 8-11 
Drawing 
DrawF, 8-7, A-5 
function, 8-7 
inverse function, 8-7 
lines, 8-4 to 8-6 
on a graph, 8-1 to 8-16 
pixels, 8-13 
points, 8-12 

stat data, 12-6 to 12-8,12-18 to 
12-22 

tangents, 8-6 
Drawlnv, 8-7, A-5, B-8 
DS<(, 13-7,13-10, A-5 
Duplicate Name message, 16-7, B-7 
dy/dx, dy/dt, dx/dt, dr/d0, 3-21,3-24, 
4-6, 5-6 

-E- 

e 2-7 3-24 

e variable, 12-14,12-15, A-28 
[E] matrix, 10-4,10-8,10-9, A-28 
e A , 2-4, A-5, B-5 
e (natural log), 2-4 
Edit keys, 1-8 
Editors, 1-8,9-3 

function, 3-5, 3-6,4-3, 5-3, 6-3 
list, 9-3,12-9 to 12-11 
matrix, 10-4 to 10-6 
program, 9-3 
statistics, 9-3 
table, 9-3 
Y=, 9-3 
Element 

list, 11-3 to 11-5 
matrix, 10-4 to 10-9 
sequence, 6-5 
Else, 13-7 to 13-9, A-5 
End, 13-7 to 13-9, A-5 
Eng MODE, 1-9,1-10, A-5 
Engineering display, 1-9,1-10, A-5 


Entering 

expressions, 1-6 
functions, 1-7,1-19,3-5 to 3-7, 
4-3, 5-3, 6-3, 7-4, A-28 
lists, 11-2 to 11-5,12-10 to 12-12 
matrices, 10-4 to 10-9 
negative numbers, 1-21,2-4, 
10-10, A-12 

programs, 13-4 to 13-6 
statistics, 9-3,12-2,12-9 
EOS, 1-20,1-21, 2-15 
EQ (VARS) menu, 1-19,12-14 
Equal: =, 2-15,10-11, A-5 
Equation Operating System, 1-20, 
1-21,2-15 

Equations, parametric, 4-2 to 4-6 
Equations, solving, 2-5,2-8,3-22, 
A-18, A-19, B-4, B-6, B-8, 
B-9 

Erasing a program, 13-6,15-3 
Error in Xmit message, B-7 
Errors, 1-22,11-5,13-4,16-6, B-3 to 
B-9 

Evaluating expressions, 1-6 
Evaluating functions, 3-21 
Exclusive or, 2-16, A-21 
Executing programs, 13-5 
Exponent: E, 1-7, A-6 
Exponential regression, 12-13, 
12-16, A-6 

ExpReg, 12-13,12-16, A-6 
Expressions, x, 1-6 

-F- 

ff(x)dx, 3-21,3-24, B-4 
Factorial:!, 2-12, A-6, B-5 
Family of curves, 3-12,13-2,13-3 
Fill(, 10-13,11-6,11-8, A-6 
Fix MODE, 1-9,1-10, A-6 
Float MODE, 1-9,1-10, A-6 
fMax(, 2-5, 2-6, A-6, B-4, B-6 
fMin(, 2-5,2-6, A-7, B-4, B-6 
fnlnt(, 2-5,2-7, A-7, B-4, B-6 
FnOff, FnOn, 3-7, A-7 
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For(, 13-7 to 13-9, A-7 
FORMAT. See WINDOW 
fPart, 2-9,10-11, A-7, A-8 
Fractional part, 2-9,10-11, A-7, A-8 
Fractions, 2-5 
►Frac, 2-5,11-2, A-8 
Free-moving cursor, 3-13,4-6, 5-6, 
6-4 

Freq (frequency), 12-20 
Friendly WINDOW (ZDecimal), 3-16, 
3-18, A-21 

FullScreen, 1-9,1-11,9-4, A-8 
Func MODE, 1-9,1-11,3-4,8-7, A-8 
Functions, x, 1-6,1-7 
defining, 3-5,3-6,4-3 
evaluating, 3-6,3-21 
graphing, 3-1 to 3-22 
integral, 2-5, 2-7, 3-21,3-24, 

A-7, B-4, B-6 

maximum, 2-5, 2-6, A-6, B-4, 

B-6 

minimum, 2-5,2-6, A-7, B-4, B-6 
parametric, 4-2 to 4-4 
polar, 5-2 to 5-4 
sequence, 6-2 to 6-4 
selecting, 3-7,4-3, 5-3,6-4 

- G - 

GDBn variables, 1-19, A-28 
Get(, 13-13,13-17, A-8 
getKey, 13-13,13-16, A-8 
Getting Started. See Applications 
Glossary, x 

Goto, 13-7,13-10, A-8, B-8 
Graph 

accuracy, 3-11 
database, 1-19, 8-15 
defining, 3-3,4-3, 5-3, 6-3 
displaying, 3-11,3-12,4-3, 5-3, 
6-3, 9-3 

FORMAT, 3-10, 9-3 
MODE, 1-10 
parametric, 4-1 to 4-6 
picture, 8-14 
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Graph (continued) 
polar, 5-1 to 5-6 
sequence, 6-1 to 6-6 
Greater than: >, 2-15, A-8 
Greater than or equal: >, 2-15, A-8 
Greatest integer, 2-9, 2-10,10-11 
GridOff, GridOn FORMAT, 3-10, A-8 
Guess, 2-8,3-22,3-23, B-6 
Guidebook, using, viii, ix 

-H- 

Histogram, 12-19 to 12-22, B-9 
Home screen, x, 1-4,9-3 
Horizontal, 8-3,8-5, A-8 
Horizontal line, 8-5 
HYP (MATH) menu, 2-11 
Hyperbolic functions, 2-11 
Hyperbolic arcsine, arcosine, 
arctangent. See sinh -1 , 
cosh -1 , tanlr 1 

-I- 

identity (matrix), 10-12,10-13, A-8 
If, 13-7,13-8, A-9 
ILLEGAL NEST error, B-7 
Implied multiplication, 1-21 
Increment and skip, 13-10 
INCREMENT error, B-7 
Independent variable, 3-5, 7-3, 7-5 
IndpntAsk, 7-3, 7-5, A-9 
IndpntAuto, 7-3, 7-5, A-9 
Input, 13-13, A-9 

Input to programs, 13-13 to 13-17 
INPUT/OUTPUT, 13-13 to 13-17 
Inserting, 1-8 
Instructions, x, 1-6,1-7 
Int, 2-9,2-10,10-11, A-9 
Integer part, 2-9,2-10,10-11, A-9 
Integrals, 2-5,2-7, 3-21, 3-24, A-7, 
B-4, B-6 

Intercepts, 3-21, 3-22, B-4 
intersect, 3-21,3-23, B-4 
Intersection, 3-21,3-23, B-4 
Interrupt, 1-7,13-4 
INVALID error, B-7 
INVALID DIM error, B-7 
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Inverse:“ 1 ,2-3,10-11, A-9 
hyperbolics, 2-11 
functions, 8-3, A-5, B-8 
logs, 2-4 
matrices, 10-11 
trigs, 2-3 

iPart, 2-9,2-10,10-11, A-9 
IS>(, 13-7,13-10, A-9 
ITERATIONS error, B-8 

- L - 

L n (lists), 11-2 to 11-5, A-28 
LABEL error, B-8 
LabelOff, LabelOn, 3-10, A-10 
Labels (graph), 3-10, A-10 
Labels (program), 13-10 
Last Answer, 1-16,13-4 
Last Entry, 1-14,1-15,13-4 
Lbl, 13-7,13-10, A-10, B-8 
Less than: <, 2-15, A-10 
Less than or equal: <, 2-15, A-10 
Line(, 8-3,8-4, A-10 
Line (stat), 12-18,12-20 to 12-22 
Linear regression, 12-15,12-16 
LINK, 16-1 to 16-8 
LINK menu, 16-2 to 16-8 
LinReg, 12-13,12-15,12-16, A-10 
LIST MATH menu, 11-9,11-10 
LIST OPS menu, 11-6 to 11-8 
Lists, x, 11-1 to 11-10 
arguments, 2-3,11-5 
dimension, 11-6,11-7, A-4 
elements, 12-10 to 12-12 
entering, 11-2 to 11-5,12-10 to 
12-12 

graphing, 3-12,11-5,13-2,13-3 
variables, 11-2 to 11-5, A-28 
viewing, 12-10 
In, 2-4, A-10, B-5 
LnReg, 12-13,12-16, A-10, A-ll 
log, 2-4, A-ll, B-5 
Logic operations, 2-16 
Logarithm, 2-4 

Logarithmic regression, 12-16 
LOGIC menu, 2-16 
Lower bound, 2-8,3-23, B-6 


-M- 

Mark (STAT), 12-20 12-22 
MATH menu, 2-2 to 2-12 
Matrices, x, 9-3,10-1 to 10-14 
determinant, 10-12 
dimensions, 10-4,10-12,10-13 
elements, 10-4 to 10-9 
entering, 10-4 to 10-9 
inverse, 10-11 
math, 10-10 to 10-14 
row operations, 10-14 
transpose, 10-12 
variables, 10-4,10-8,10-9, A-28 
viewing, 10-5 
MATRIX EDIT menu, 10-4 
MATRX MATH menu, 10-12 to 10-14 
MATRX NAMES menu, 10-8,10-9 
max(, 2-9,2-10,11-9, A-ll 
maximum (CALC), 3-21,3-23, B-4 
Maximum, 2-9,2-10,3-21,3-23,11-9, 
12-14,12-19,12-21 
maxX, maxY, 12-14,12-19,12-21, 
A-28 

mean(, 11-9, A-ll 
Med, 12-14,12-19,12-21, A-28 
Med-Med, 12-13,12-15, A-ll 
median(, 11-9, A-ll 
Median point, 12-19 
Median-median line, 12-15 
MEM menu, 15-2 to 15-4 
MEM screens, 15-2,15-3 
MEMORY error, B-8 
Memory backup, 16-8 
Memory full message, 16-7, B-3, B-8 
Memory management, 15-1 to 15-4 
Menu(, 13-7,13-11, A-ll 
Menu map, A-22 to A-27 
Menus, x, GS-2,1-17 to 1-19,9-3 
ANGLE, 2-13,2-14 
BOX (VARS), 1-19,12-14 
CALC, 3-21 to 3-24 
CTL (PRGM), 13-7 to 13-12 
DRAW, 8-3 to 8-11 
EQ (VARS), 1-19,12-14 
HYP (MATH), 2-11 
I/O (PRGM), 13-13 to 13-17 
LINK, 16-2 to 16-8 
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Menus (Cont.) 

LIST MATH, 11-9,11-10 
LIST OPS, 11-6 to 11-8 
MATH, 2-2 to 2-12 
MATRX EDIT, 10-4 
MATRX MATH, 10-12 to 10-14 
MATRIX NAMES, 10-8,10-9 
MEM, 16-2 to 15-4 
NUM (MATH), 2-9,2-10 
POINTS (DRAW), 8-12,8-13 
PRB (MATH), 2-12 
PRGM EXEC, 13-5,13-6 
PRGM EDIT, 13-5 
PRGM NEW, 13-5 
PTS (VARS), 1-19,12-14 
2 (VARS), 1-19,12-14 
STAT CALC, 12-13 to 12-17 
STAT EDIT, 12-12 
STAT MARK, 12-22 
STAT PLOTS, 12-22 
STAT TYPE, 12-22 
STO (DRAW), 8-14,8-15 
TEST, 2-15 
TEST LOGIC, 2-16 
VARS, 1-19, 3-8 
WINDOW FORMAT, 3-10 
X/Y (VARS), 1-19,12-14 
Y-VARS, 1-19 
ZOOM, 3-16 to 3-18 
ZOOM MEMORY, 3-19 to 3-20, 
4-6 

min(, 2-9,2-10,11-9, A-ll 
minimum (CALC), 3-21,3-23, B-4 
Minimum, 2-9,2-10,3-21,3-23,11-9, 
12-14,12-19,12-21 
Minute notation:', 2-13, A-12 
minX, minY, 12-14,12-19,12-21 
MODE, 1-9 to 1-11,3-4,4-3,5-3,9-3 
MODE error, B-8 
Modeling, 12-4 to 12-8 
Multiargument functions, 1-20 
Multiple entries, 1-6,1-14 
Multiplication: *, 2-3,10-10, A-12 


-N- 

n (statistics), 12-14, A-28 
n (Seq), 6-5,6-6,7-3, A-28 
Natural log, 2-4 
nCr, 2-12, A-12 
nDeriv(, 2-5,2-7, A-12 
Negation: -, 1-21, 2-4, 10-10, A-12 
nMax, nWlin, 6-5,6-6 
Normal MODE, 1-9,1-10, A-13 
NO SIGN CHNG error, B-8 
not, 2-16, A-13 

Not equal: 2-15,10-11, A-13 
nPr, 2-12, A-13 

nStart, 6-6 

NUM (MATH) menu, 2-9,2-10 
Numerical derivative, 2-5,2-6,3-21, 
3-24,4-6,5-6, A-12 
Numerical integral, 2-5,2-7,3-21, 
3-24, A-7, B-4, B-6 


-O- 

OFF, ON, GS-3,1-2 
1-Var Stats, 12-13,12-14, A-13, B-9 
One-variable statistics, 12-13,12-14, 
B-9 

or, 2-16, A-13 

Output(, 9-4,13-13,13-15, A-13 
OVERFLOW error, B-8 


-P- 

Panning, 3-14,4-6,5-6,6-6 
Par MODE, 1-9,1-11,3-4,4-3, A-14 
Parametrics, 1-19,4-1 to 4-6 
Parentheses, 1-21 
Pause, 13-7,13-10,13-14,13-15, 
13-17, A-14 
Pausing a graph, 3-11 
Pausing a program, 13-10 
Pen, 8-3,8-11 
Permutations, 2-12 
Pi: jt, 2-4 

Pixel, 3-13,8-12,8-13,9-4, A-15, B-4 
Pic/i (pictures), 1-19,8-14, A-28 
Plotre(, 12-20,12-22, A-14 
PlotsOff, PlotsOn, 12-21, A-14 
Plotting graphs, 3-11,3-12 
Plotting stat data, 12-6 to 12-8, 

12-18 to 12-22 


- P (Cont.) - 

POINTS (DRAW) menu, 8-12 
Pol MODE, 1-9,1-11, 3-4. 5- 
Polar coordinates, 3-10.4-t 
A-14 

Polar graphing, 1-19,5-1 to 
PolarGC, 3-10,4-6, 5-6.6-5. 
Polar to rectangular, 2-1S - 
Polynomial fit/regressior 1 
Power of ten: 10 A , 2-4, A-14 
Power regression, 12-16 
Powers:*, 2-3,10-11, A-14 
PRB (MATH) menu, 2-12 
prgm, 13-7,13-11,13-18. A- 
PRGM CTL menu, 13-7 to 1 
PRGM EXEC menu, 13-5. V 
PRGM EDIT menu, 13-5 
PRGM I/O menu, 13-13 to 1 
PRGM NEW menu, 13-5 _ 
PrintScreen, 13-13,13-17,. 
Probability, 2-2,2-12 _ 
prod, 11-9,11-10, A-15 
Product of a sequence, 11- 
PROGRAM editor, 9-3 
Programs, 13-1 to 13-18 
commands, 13-4 
executing programs. 1 
names, 13-4 

Prompt, 13-13,13-15, A-15 
P^Rx(, P^Ry(, 2-13,2-14. 
Pt-Change(, 8-12, A-15 
Pt-Off(, Pt-On(, 8-12, A-15 
PTS (VARS) menu, 1-19.1 
PwrReg, 12-13,12-16, A-l 
Pxl-Change(, 8-12,8-13.9 
Pxl-Off(, Pxl-On(, 8-12,8- . 
A-15 

pxl-Test(, 8-12,8-13,9-4. 


-Q- 

Ql, Q3 12-14,12-19,12-21 
QuadReg, 12-13,12-15, A 
Quadratic fit/regression.. 
Quartiles, 12-14,12-19 
QuartReg, 12-13,12-15.4 
Quartic fit/regression, 12- 
QuickZoom, 3-14,4-6,5-6 
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- N ■ 

n statistics), 12-14, A-28 
n Seq), 6-5,6-6,7-3, A-28 
Natural log, 2-4 
nCr. 2-12, A-12 
nDeriv(. 2-5,2-7, A-12 
Negation: 1-21,2-4,10-10, A-12 
nMax. nMin, 6-5,6-6 
Normal MODE, 1-9,1-10, A-13 
NO SIGN CHNG error, B-8 
not 2-16, A-13 

Not equal: *, 2-15,10-11, A-13 
nPr. 2-12, A-13 

nStart.6-6 

NUM (MATH) menu, 2-9,2-10 
Numerical derivative, 2-5,2-6,3-21, 
3-24,4-6, 5-6, A-12 
Numerical integral, 2-5,2-7,3-21, 
3-24, A-7, B-4, B-6 

-O- 

OFF, ON, GS-3,1-2 
1-Var Stats, 12-13,12-14, A-13, B-9 
One-variable statistics, 12-13,12-14, 
B-9 

or, 2-16, A-13 

Output(, 9-4,13-13,13-15, A-13 
OVERFLOW error, B-8 

-P- 

Panning, 3-14,4-6,5-6,6-6 
Par MODE, 1-9,1-11,3-4,4-3, A-14 
Parametrics, 1-19,4-1 to 4-6 
Parentheses, 1-21 
Pause, 13-7,13-10,13-14,13-15, 
13-17, A-14 
Pausing a graph, 3-11 
Pausing a program, 13-10 
Pen, 8-3,8-11 
Permutations, 2-12 
Pi: 7i, 2-4 

Pixel, 3-13,8-12,8-13,9-4, A-15, B-4 
Picn (pictures), 1-19,8-14, A-28 
Plotw(, 12-20,12-22, A-14 
PlotsOff, PlotsOn, 12-21, A-14 
Plotting graphs, 3-11,3-12 
Plotting stat data, 12-6 to 12-8, 

12-18 to 12-22 


- P (Cont.) - 

POINTS (DRAW) menu, 8-12,8-13 
Pol MODE, 1-9,1-11,3-4,5-3, A-14 
Polar coordinates, 3-10,4-6,5-6,6-5, 
A-14 

Polar graphing, 1-19,5-1 to 5-6 
PolarGC, 3-10,4-6,5-6,6-5, A-14 
Polar to rectangular, 2-13,2-14, A-15 
Polynomial fit/regression, 12-15 
Power often: 10 A , 2-4, A-14, B-5 
Power regression, 12-16 
Powers: A , 2-3,10-11, A-14 
PRB (MATH) menu, 2-12 
prgm, 13-7,13-11,13-18, A-14 
PRGM CTL menu, 13-7 to 13-12 
PRGM EXEC menu, 13-5,13-6 
PRGM EDIT menu, 13-5 
PRGM I/O menu, 13-13 to 13-17 
PRGM NEW menu, 13-5 
PrintScreen, 13-13,13-17, A-14 
Probability, 2-2,2-12 
prod, 11-9,11-10, A-15 
Product of a sequence, 11-10 
PROGRAM editor, 9-3 
Programs, 13-1 to 13-18 
commands, 13-4 
executing programs, 13-5 
names, 13-4 

Prompt, 13-13,13-15, A-15 
P^Rx(, P^Ry(, 2-13,2-14, A-15 
Pt-Change(, 8-12, A-15 
Pt-Off(, Pt-On(, 8-12, A-15 
PTS (VARS) menu, 1-19,12-14 
PwrReg, 12-13,12-16, A-15 
Pxl-Change(, 8-12,8-13,9-4, A-15 
Pxl-Off(, Pxl-On(, 8-12,8-13,9-4, 
A-15 

pxl-Test(, 8-12,8-13,9-4, A-15 

-Q- 

Qi, Qa 12-14,12-19,12-21, A-28 
QuadReg, 12-13,12-15, A-15 
Quadratic fit/regression, 12-15 
Quartiles, 12-14,12-19 
QuartReg, 12-13,12-15, A-16 
Quartic fit/regression, 12-15 
QuickZoom, 3-14,4-6,5-6,6-6 


r (r a,TJL- :«:gox . 
r (stansss - ——is. #—S 

R var.il- - 

rn functions. 1-..- —-2* 

Radian. 1-9 1-11 - 
rand, 2-12, A-16 
randM(, 10-12,10-13- IM 
Random numbers. 2-11 - - — 
10-13,16-2. A-lt 
RANGE. See WINDOW 

RCL, 1-13,13-6 
RcIWindow, 16-4,16-5 
RecalIGDB, 8-15, A-16 
Recalling, 1-13,8-14,8-15,13-6 
RecallPic, 8-14, A-16 
Rectangular coodinates, 3-10,4-6. 
5-6,6-5, A-16 

Rectangular to polar, 2-13,2-14, 
A-17 

RectGC, 3-10,4-6,5-6,6-5, A-16 
RegEQ (regression equation), 12-4 
to 12-8,12-14, A-28, B-4 
Regressions, 12-4 to 12-8 
Relational operators, 2-15,10-11 
Repeat, 13-7,13-9, A-16 
RESERVED error, B-8 
Reserved variables, A-28, B-8 
Resetting, GS-3,15-4 
Residuals, 12-2 to 12-8 
Return, 13-7,13-12, A-16 
root *y[, 2-5,2-6, A-16 
root, 3-21,3-22, B-4 
Root of a function, 3-21,3-22, B-4 
round(, 2-9,10-11, A-16, A-17 
Row operations (matrices), 10-2, 
10-3,10-12,10-14 
rowSwap(, 10-12,10-14, A-17 
row+(, *row(, *row+(, 10-2,10-3, 
10-12,10-14, A-17 
Running programs, 13-5 
R^Pr(, R^P0(, 2-13,2-14, A-17 
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-S- 

Scatterplot, 12-18,12-20 to 12-22 
Sci MODE, 1-7,1-9,1-10, A-17 
Scientific notation, 1-7,1-9,1-10, 
A-17 

2nd, 1-8 

SELECT (LINK) screen, 16-5 
SelectAII-i-, SelectAII-, 16-5 
SelectCurrent, 16-5 
Selecting from a menu, GS-2,1-17 
Selecting functions, 1-19 
Send(, 13-13,13-17, A-17 
Sending, 16-1 to 16-8 
Seq, 1-9,1-11,3-4,6-3,7-3, A-17 
seq(, 6-5,11-2,11-6,11-8,11-10, 
A-17, B-7 
Sequence 

generating, 6-5,11-2,11-6,11-8, 
11-10, A-17 

graphing, 1-19,6-1 to 6-6 
product, 11-10 
sum, 11-10 

Sequential, 1-9,1-11,3-4, A-17 
Series, 6-5,11-10 
Service information, B-10, B-ll 
SET UP CALCS, 9-3,12-13,12-17 
Shade(, 8-2,8-3,8-8, A-18 
ox, oy, 12-14, A-28 
Z (VARS) menu, 1-19,12-14 
Ex, Zy, Ex 2 , Zy 2 , Exy, 12-14, A-28 
Simul, 1-9,1-11,3-4,3-12, A-18 
sin, sin -1 ,2-3, A-18, B-5 
Sine, 2-3, A-18, B-5 
SINGULAR MAT error, B-8 
SINGULARITY error, B-9 
sinh, sinh -1 ,2-11, A-18, B-5 
Smart Graph, 3-11,3-24,4-5,5-5,6-5 
solve(, 2-5,2-8,3-22, A-18, A-19, 
B-4, B-6, B-8, B-9 
Solving equations, 2-5,2-8,3-22, 
A-18, A-19, B-4, B-6, B-8, 
B-9 

SortA(, 11-6,12-12,12-18, A-19 
SortD(, 11-6,12-12,12-18, A-19 
Sorting lists, 11-6,12-3,12-12 


- S (Cont.) - 
Split, 1-9,1-11,9-4, A-19 
Split screen, 9-1 to 9-4,8-10,8-13, 
13-15 

Square: 2 ,2-3,10-11, A-19 
Square root: a/", 2-3, A-19, B-5 
Standard deviation, 12-14 
Square WINDOW, 3-2,3-16,3-18, 
A-21 

Standard WINDOW, 3-8,3-16,3-18, 
4-6,5-6, A-21 
STAT error, B-9 

STAT CALC menu, 12-13 to 12-17 
STAT EDIT menu, 12-12 
STAT list editor, 9-3,12-9 to 12-12 
STAT MARK menu, 12-22 
STAT PLOT error, B-9 
STAT PLOTS, 9-3,12-20,12-22 
STAT TYPE menu, 12-22 
Statistics, 1-19,12-1 to 12-22 

analysis, 12-2 to 12-9,12-13 to 
12-22 

calculations, 12-2 to 12-9,12-13 
to 12-17 

data, 12-9 to 12-11 
plotting, 12-6 to 12-8,12-18 to 
12-22 

results, 1-19,12-4,12-5 
variables, 1-19,12-4,12-5 
STO (DRAW) menu, 8-14,8-15 
Stop, 13-7,13-12, A-19 
Stopping, 1-7,3-11,13-4,13-12 
Store: ■», 1-13,11-3, A-19 
StoreGDB, 8-15, A-19 
StorePic, 8-14, A-19 
Storing, 1-13,8-14,8-15 
Subroutines, 13-10,13-18 
Subtraction: -, 2-3,10-10, A-19, A-20 
sum, 11-9,11-10, A-20 
Sum of a sequence, 11-10 
Summation, 11-10 
Sx, Sy, 12-14, A-28 
SYNTAX error, B-9 
System variables, A-28 
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-T- 

T (transpose), 10-12, A-20 
T variable, 4-5,4-6,7-3, A-28 
Tables, GS-7 to GS-9,7-1 to 7-6 
TABLE SETUP screen, 7-2, 7-3,9-3 
Table variables, 1-19 
tan, tan -1 , 2-3, A-20, B-5 
Tangent(, 8-3,8-6, A-20 
Tangent line, 8-6 
tanh,tanh -1 , 2-11, A-20, B-5 
TbIMin, 1-19,7-2,7-3,7-5,12-4,12-5 
TEST menu, 2-15 
TEST LOGIC menu, 2-16 
Text(, 8-3,8-10,9-4, A-20 
Then, 13-7,13-8, A-20 
0 variable, 4-6,5-5, 5-6,7-3, A-28 
0max, 0min, 5-4,5-5,5-6, B-4, B-9 
Gstep, 5-4, 5-5,5-6, B-4, B-9 
Time FORMAT, 6-4 to 6-6, A-20 
Tmax, Tmin, 4-4,4-5, B-4, B-9 
TOL NOT MET error, B-9 
Tolerance, 2-6,2-7,3-23,3-24 
Trace, 3-15, A-20 

TRACE, GS-11,3-14,3-15,4-6,5-6, 
6-5,9-3,12-21 
Transmitting, 16-1 to 16-8 
Transpose: T , 10-12, A-20 
Trig functions, 2-3 
Tstep, 4-4,4-5, B-4, B-9 
Turning functions on and off, 1-19 
Turning the TI-82 on and off, 1-2 
2-Var Stats, 12-13,12-14, A-21 
Two-variable statistics, 12-13,12-14 

-U- 

Un, U n-i, 1-19,6-2 to 6-6,11-8, A-28 
UNDEFINED error, B-9 
UnStart, 6-4, 6-6, A-28 
Upper bound, 2-8,3-23, B-6 


- w- 

valye 3-21 H 

z — 1 . '■ — 

VARSdcbs Hi i—4 
Vertical 5-3. 5-1 Jr-21 
Vertical Sne. 5-5 

Viewing rec2D.c t 

“ See MMHi 

Vn, Vn-r. 1-19. --- . —- - - - * - 
VnStart, 6-6, A-2S 


-W- 

WARNING Memory 
16-8 

Warranty information. B-L. 

Web FORMAT, 6-5,6-6, A-21 
While, 13-7,13-9, A-21 
WINDOW, GS-10,1-19,3-8 to 3--. 

3- 16 to 3-20,4-3 to 4-6,5-4 
to 5-6,6-4 to 6-6,12-21, 
13-15, A-28, B-8 

WINDOW FORMAT, 3-10, 9-3 
WINDOW RANGE error, B-9 

-X- 

X,T,0 key, 3-5,4-3,5-3 
X, 3-5,4-5,4-6, 5-5,5-6,6-5,6-6, 7-3, 
A-28, B-4 

x, 12-14, A-28 

xi, X2, X3, 12-14,12-15, A-28 
Xtm functions, 1-19,4-3, A-28 
XFact variable, 3-17,3-19,3-20 
Xlist, 12-20 

Xmax, Xmin, Xscl, 3-8,3-13,3-18, 

4- 4,4-6,5-4,5-6, 6-4,6-6, 
12-19,13-15, A-28, B-4, B-9 

xor, 2-16, A-21 

X/Y (VARS) menu, 1-19,12-14 
xyLine, 12 - 18 ,12-20 to 12-22 
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-Y- 

ATbl, 7-2, 7-3,7-6 


y, 12-14, A-28 

AX, AY, 3-9,3-18, A-28, B-4 

Scat 

Y, 3-8,4-5,4-6, 5-5,5-6, 6-5,6-6, 

e, 2-7,3-24 

Sci l\ 

A-28, B-4 

ax, ay, 12-14, A-28 

Sciei 

Y-VARS menu, 1-19 

I (VARS) menu, 1-19,12-14 


Y n, 1-19,3-5 to 3-7,13-15, A-28 

2x, 2y, Zx 2 , Xy 2 , Zxy, 12-14, A-28 

2nd, 

yi, y 2 , y3,12-14,12-15, A-28 

Yin functions, 1-19, A-28 

0,4-6,5-5,6-6,7-3, A-28 

SELI 

6max, Gmin, 5-4,5-5, 5-6, B-4, B-9 

Sele 

Y= editor, 1-19,3-5 to 3-7,4-3, 5-3, 

Gstep, 5-4, 5-5,5-6, B-4, B-9 

Sele 

6-3, 7-4, A-28 


Sele 

Y= functions. See Yn, xn Xt n, U n 


Sele 

functions 


Sen 

YFact variable, 3-17,3-19,3-20 


Sen* 

Ylist, 12-20 


Seq 

Ymax, Ymin, Yscl, 3-8,3-13,3-18, 


seq 

Seq 

4-4,4-6, 5-4, 5-6, 6-4, 6-6, 
12-19,13-15, A-28, B-4, B-9 

-Z- 

ZBox, 3-16, A-21 

ZDecimal, 3-16,3-18, A-21 

Zero of a function, 3-21,3-22, B-4 
Zlnteger, 3-16,3-18, A-21 


Set 

ZOOM, GS-12,1-19, 3-16 to 3-20, 


Sei 

4-6, 9-3 


Sei 

ZOOM error, B-9 


SE 

ZOOM FACTORS, 3-17, 3-19, 3-20 


Sh 

ZOOM MEMORY, 3-19 to 3-20,4-6 


ox 

ZOOM menu, 3-16 to 3-18 


£( 

Zoom In, 3-16,3-17, 3-20, A-21 


£> 

Zoom Out, 3-16,3-17,3-20, A-21 


Si 

ZoomRcl, 3-19,4-6, 5-6, A-21 


sii 

ZoomSto, 3-19,4-6, 5-6, A-21 


Si 

ZoomStat, 3-16,3-18,12-19,12-21, 


SI 

A-21 


SI 

ZPrevious, 3-19, A-21 


si 

ZSquare, 3-2, 3-16,3-18, 5-2, A-21 


s 

ZStandard, 3-16, 3-18,4-6, 5-6, A-21 


S' 

ZTrig, 3-16,3-18, A-21 

ZOmax, ZGmin, ZOstep, 5-6, A-28 


S 

ZTmax, ZTmin, ZTstep, 4-6, A-28 
ZnMax, ZnMin, ZnStart, 6-6, A-28 
ZUnStart, ZVnStart, 6-6, A-28 


c 

ZXmax, ZXmin, ZXscI, 3-19, A-28 


c 

V 

ZYmax, ZYpiin, ZYscI, 3-19, A-28 



c 
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ATbl, 7-2,7-3, 7-6 

AX, AY, 3-9,3-18, A-28, B-4 

TI-82 

Chapter Contents 

e, 2-7,3-24 
ox, oy, 12-14, A-28 

Introduction 

Table of Contents and Glossary 

I (VARS) menu, 1-19,12-14 

Getting Started 

Do This First! 

lx, Ly, lx 2 , ly 2 , Sxy, 12-14, A-28 

Chapter 1 

Operating the TI-82 

e, 4-6,5-5,5-6,7-3, A-28 

Chapter 2 

Math, Angle, and Test Operations 

0max, Omin, 5-4,5-5,5-6, B-4, B-9 

6step, 5-4,5-5,5-6, B-4, B-9 

Chapter 3 

Chapter 4 

Function Graphing 

Parametric Graphing 


Chapter 5 

Polar Graphing 


Chapter 6 

Sequence Graphing 


Chapter 7 

Tables 


Chapter 8 

DRAW Operations 


Chapter 9 

Split Screen 


Chapter 10 

Matrices 


Chapter 11 

Lists 


Chapter 12 

Statistics 


Chapter 13 

Programming 


Chapter 14 

Applications 


Chapter 15 

Memory Management 


Chapter 16 

Communication Link 


Appendix A 

Tables 
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